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The Definitive ANTLR 4 Reference 
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BEEF 


FRI, SXCEBRUTAUAERS BESS JE BAS Me Aes HUM. I — = 
RBHJSEE E, TRUE), AA T mes im A ES OUR T ARF RAY 
B6JJ, RR a e HRC AER. BONITAS DAA ATE HIE. 


ARIE , ANTLRAS HX TT DRE, ANTLRAGISARIE PÆN DTS 
ARABES RAMA TE HS NASSE (CATAS ) 185597 
U.S , AYI SE AIDA E. 


EBU , HAINE —" D APS Ss SES SLIT , REE Y ANTLR, 
IEFBANTLR< JE , BÆ CC Y Maasai ITA LIE , H uge KUR 
TGV S EBS ES, MERITE , AUR CIR ABIDJBEATINANIKS]. SME 

< , ANTLRBEBE HEADIN LATA RAL 


FAET ER. IE TM NYTE, Å 

ru, LERNER MERMA AE, LE ease 
LASS SCAT. XM SUP ANER 3I C£ CE RA : STET 
WANA FAB TV STG LC Ode ARA, ANÉ FIRA ESTAF RI 
HYG, BRIX TERRA ADSL (Domain Specific Language) , if 
(ESTA A BERE EH PET awa. SSC, AN LEIS SALE 


—FHDSL , Kell, 


MEDIDOS LAY AEE a. aT aS LEE HAH. —Ei 
VAR SFR AÐIN , HFSS INIT SSUES PHA ARE: “H 
KÆRA, JÆREN " 


ANTLREK ZE f3x—W)]. ANTLRA SIE BIB RITE SS Umea, ET, REDIZISIT/AZANZ 
FRA HIE TR TC HAPS , SS TULI CHILS., ANTLR ASLABSBIZIS 
FOE EP UB, RATES SES RaW, 


HESH , ANTLR AE I ava HA PSUs asni Z , AK], OTER 

BUER T BEREN. EJFRRB2e2JANTLRR: , THUS] ZANT L RBHS 
Jf, (GIS T REMITA PARA. REINA AE, LTB Z HT ARA 

Aeg EN E UHF RER VE ERE AER, 


BSA IRAE , MEM E RARA, BANAN Y 5 E AAA 
KOR, ANTLRIEiABJIELEAGALAMARJOANTLIR 420 SSRs RR, BIG 
ETIE le DT EC AS. NI, (BE ETS 
K , Seil uralen ADERAREA , LES A SCHU ISTR) HURT 
"iE la = HYLER. 


Iii IEA Terence Parr [Aix ARA T UOC CASH. 1549 SAJANTLR 
MAES SHAME , SEM SPSE STA FRAME. 


RA AA ERA UREN HE RAT AYO , OMNI SiS m BE 
o 


fei] A ANS) AEE AN BAJ HAI IFS 4 EN. 
RA FS TIE , E ERES T SIS EBA hk. 

En BWE , THIS DAI SÈ RØGSSNH ES MÅ. 

ELLA BIZEAI20165F12H , ANTLRBIZS;RIEESI 4.6, EXA, rt 
Breaking Change f , Z-BrBBJEBAZRPMVBOCATBAAX, Alt, RSAC 
PRE, AGB , BFHESGRTARÉJANTLRXY Ce HAT Y 6 UE. TIRANA , 
ZOBBSBEEBHJGIVPLMEIE. AFSS KT AR, BPE RS AZ AMET 
$5 , RBA HHE. 

DIKTE 

2017E1B 
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ANT URE FASER RNA Hee BC LER , HAF, SME "ur (RS 
XÆ EB. TR Z MERT e ASWA Ds Sik, ERS. LA 
HERA. Twitterj8ZsfEFRJANTLREHTISIS 3T , SAMOA KEN ; 
HadoopfEzZtrHHJHive. Pig. SGEGFRND ASAE HHS S añ Hael T 

ANTLR ; Lex MachinalSANTLRF Ars ; OracleZsm]fESQL7T A IDET) 


IEEE [HHMH YANTLR ; NetBeansZ-BJHJIDEfFEFBANTLR3EfESTC++ ; Hibernate 
VIR - KRATER ( ORM ) SEFAANTLRALMFHQLIBSS. 


PR A SAA LZ, ALAA ANTLR EAA FSAL , AS 
HEN. IRA. SV Kaes  LAMOSONNETEE. ms T Ë 
IR , HUESOS - KARET, fa E pT MICA M E av ai MA HEN 
HERES. TEST Ta I — 1 JEBRUJDNATSTUULBUFE Pr, 


—| JIASAIEZUBAAKAIISIE ( grammar ) , ANTLRBESEZJIZIB RÆ — “T T8128 23 TT 
ae, HAVE WB ADT HHH A IMA CAS DLR A tad. 


ANTLRIEBESE BJERKE Der , DORA LAI REY TS Fa , PTE MA 
2512 81 VIS, 


ABELÆANTLR 489233 , BÆRE BABE ANER. (RSFSR A 


R : 
PENES FDA, MITA SAE LAI. 


JE THR AÐ EAI SONA SARAS ERA. EIER RHL HT 
Python RRA alae. 


ATA, WOR BS ERLANEA TN , SHB CHASE. 
JERFEHIM FE , BEM IRSA S UH DAN GAN Url. 
Tigi A P BUNJavaaJ (action) , B THT aS HIST. 


AAT , MANTEREET, EZEQSGINEATSASANR , FE 


BSN FORAS BAUR, 
APA 


AFDALEIEATISEISEES. 185 fE IFE AJA RA. BAABE 
RI FBANTLRAESEEKIXYE TTE , MPAA LASERS BAA MEA PT ESA 
AR. dee Ae abre A 2 XA HBISEFBANTLR 4, NUR Se STD BTLD 
HYS , MEET T RR BURRDHRBJANTLRASAHATIH, ELAN, GE SR 
XEHJJavaUJJ. 


Honey BadgerhhkN 


ANTLR ABJhRZN fU E "Honey Badger" , XNAFRIRT — Beer aH) YouTubesg 
Hh The Crazy Nastyass Honey Badger (ut: 

http://www. youtube. com/watch?v=4r7wHMg5Yjg ) PAVER ERNA ———— 
REE. CBS CENTRE , TRAMEFALEITZ | 


ANTLR Afs AE 


ANTLR 45|À 5 END, MEMES NÉ JE Jin, efie SAN HERI AR 
BUSS. REFZSISKEZET , ANTLR 4JUEBESERHIBTCERIISTA ( AT HEA 
JA , BASER) . FANTASIA TAS, A ET ee TIAS 
NEP , GB enki s V. ERE EE OM, 


FOS AME, DS Aur SS ERE I S EA, 12 
RRR SIRSE EES, YA, DRS GREASE BAR 


+= 
LIG G o 


ANTLRIBIAD Nas EF T Kn JIBIENLL L *) AALL (*) (SIE “all 

star" ) HGX , CSS am Harwell—iéJFAHJ. ALL ( * ) ÆANTLR 3rh 
AILL ( * ) ASH , TSE E RENEE UTSRPATBU , CC Set EA TAI 
BARIÐ , MOJESEAYAYAASAIaL. BFALL ( * ) BARRAS 
AXA , BS RTA II, CES Ee Cen A NA, BLZ 
To BOOMS SATA FJ ( ERKASI ) eu A FY I. 


ESA, BALL ( * ) SUR T BIDE Me Ek LE ( SIÉANTLR 
3 ) PEE, TH HHE IE JEE RISI M HS. MISSTEN JJANTLR AYUSO IE 
&xlyaccHJIHZJ/UJ32grm3s ( reduce/reduce conflict ) MINE , ANTLR 4438 
(RIA ZI | 


FIN TMNMEXARJASTDJAGÆANTLR BRAHE Y VAO REA (RES 
DIS Se, ) FANER. KAAR MERA ENTRIES (AKI 
Sa SAIS MEAD Tar ) AME. HIST TLS BAIA Teh BIR 
BABA HT ese bes (ANANTLR 3) 27080. MYE, RÜRIANTLR 4, (RAL 
AN RAMU PLET RIK : 

expr : expr '*' expr // MRS ERAT Ix 


| expr '+' expr // LAN SÆR AAA 
| INT // Ces SER SER RIT 


Sllexprið BS BANER, E AEREA, BAIA (left recursive) 
DI, KIERS) O BOAT CAC. 


ANTLR AB Së Zelle pr HY A AES kf Si AYER AAA. ME AZ TR 
EA ME REN, BE MW FREE, e XU SES AHIR 


AM , RES Bit 322 TÆN ARSA T BUE ( ToS S UUBE— NAAR 


5). 015.417, 


Fer KARIN SISA AIAG , ANTLR AAA ER EN HERRENS. 
ANTLRÆ BRA IB A DO TES BESS ET A EA (parse tree) WHA, E 
ft RT Lef Irit] , KÆRA N DIE Ae RAR. TETGBUHJANTLR 3 
E, Break ze kenn, RI AAEN, ANTLR 4YRB8EEINUAE 
BRA TP XSDJESHJSCEN : más (listener ) PÆNERE (visitor). Mh 
28 S EXM LIGA TIE P IA NES AN SS ANTS TALL, 


EHTHRILEATFJLESANTLR 3FF RA AASS , ANTLR 49889P8 SG EE : 


TRCKBHJEXSERÉANTLR AED TG PABRAITE ( 109 ) BÆRE , Burt c En 
EA ERE. ATA lala At ANSEES , (SASA EN 
X , MENS ESA. TESE PERSER AN , BILL MER HR RH 
BEA , REAM Ar ENKEN ATI Tar. EZAANTLRIJIZATTIFPIBKANTF 
AF , (BERTEANTLR 4rh , GERE TÐ Aa. XAT ARE RATER 
ETA DE , AME AS BARA. 


«FEJFANT LRAESZ AB SE BIS ATRI EINS Das , CEANTLR 44 , (RAMS 
EZ. BUT HSE ZJAXUBJL; ES, BEI. RERKRÉ, FS 
< f ANTLRE ZZ Jm , KRAJ A CARN av atik S SCHULE (E HS eu A 
FE. 


'ANTLR 3AYLL ( * ) FEJES TERES RIIANTLR ABSALL ( * ) SBA, PRLAANTLR 373 
Berg LETRA SUS A H EIA SN [IBBRSECECEBEISTSTZBH JUS ME 


INE , KJÆR AD Mr ea x: HEAT CEN ) gr, El 
MONADA NAAA S Slats. 


ANTLR 42&25fFRU$xiE ACERT ATER UE S PSH RVS. FRAG , FCIS 
JH DIR ee, 


ITAM AE, AS FAA ? 


ANTLR AU RR PR RRA Aare aes , WE, RA RL AA RAR 
(22014280 int Ele AA | RR RRA EAT. 





ABHEBAS 


ABZ(RATBEKKEIAJE KXANTLR AER PRY. foten). ARIN Ste 
ET ESBENSEN, AIR B ESHTE ANT L R HIE CIA 
¡De ABH IRAN HTS IRL HIST E SER IAN TRIANA D. 
FED DREAM e AUREA Z JJ, ARTES BARRE 
18 , BEZJANTLREZZX, 


C 


ER ON 


APARE. 


BRDIMA f ANTLR , fælt T EE TRD SKU. HÆRS ANTLRAY— ES 


BEMA. EK BDP, (KS Y #FANTLRAYAALIK FEI. 
BRNE EE AAE ARARE EI HER BAS , 


SHAT RT ARE MANTI RA pd SOMATA. ME, (h 
SBB HENTE AE, DALE 2 RE 





E, BEBAS. ØL, JEE VIE (semantic predicate ) RIE 
Gë MEAT, LUER EFS ek DEI p ERR 


ABI BÍÐA SEEK Ral , DURIUSBUXMLTIPythonFRR E 
FACH, 


FUNES ED, VEHI Y ANTLR AoA SHAT UID ANT Ris 137 ÉERS ED 
iA. 


TER S FIE AMIE SIRI LEKISAIBSYNSEA BRI. SRSANTLR 3884 
SHY FAP aT ME AAA NELS SJANTLR ABSSATUJBE. 


# KANTLRAYE ZE JAR 


f£http://www.antlr.org E , fj JE ASXAANTLR, ANTLRWorks2ESZFRIBITTEASAN 
BR, XM MAME A. nU). NE, IK t=, BORSA Srel 
VFÉ# TAKSOJAFITiCB. 


Terence Parr 


2012F11 A FIHEWAY 
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SEN 


äere , HA BOI TFANTLRAMB T fE, ARRI, FS ARABE, ANTLRT 
ERESMA ARA, fett, RENDER. BSI RRA sam 
Harwell , fIHÆANTLR 48955— UH ES, TRI Be Pe TS GRA, MAE 
ALL (* ) RD MEDER EUH T ROAR. Samtb Z#ANTLRWorks2iBijZIDEBIJFAZ 
Ho 


fei FA AXJABAJ SIRA BIB : Oliver Ziegermann, Sam Rose, Kyle 
Ferrio, Maik Schmidt, Colin Yates, Ian Dees, Tim Ottinger, Kevin 
Gisi, Charley Stran. Jerry Kuch. Aaron Kalair, Michael Bevilacqua- 
Linn, Javier Collado, Stephen WolffLAA Bernard Kaiflin, [s]EM], RAE 
JB ABESZEAS-BANANTLR 4h F bet ah SAR NERVE. DRAE 
AYÆKim Shrier#[Graham Wideman , TRT) IAZÉSJFIISSNAE. GrahamfJHR 17 
AZIA., SLS. TI AE AE FLE , ÆRE OBI 
FIRES. 


Bo , Fa Rute Susannah Davidson Pfalzer , UE MIR H EE, T 
TAHAJBNE. WWE S a U ADNJABANSASKSBÈZAB (FA BENE. 
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SIT ANTLRAITTESAUS Ei) T 


EP , SES 2e2EANTLR , SIRE RIRAL NE YÉ] "hello 


world” Ek, Hita» w ÁRF Ae. cubi C. TGT TSTS M8 
ZARATE , 2, 338900638 Erop US, ER, LASER Ss SUD 
fey BIB T RIS IRAN T BEANT L R DIST. 


18 #JIHANTLR 


ESPER ENTE EA EZNÉBANTLRBBIMUTA. BREZA, Set 
fo SRA SU ARE RAVEN, ERR , Du Dër SS SCD) 
Ile SES et ASME SANTLR, ZEFFRAZAN, EISE G SANT LR , 
SE, HHC Ia pie “hello world” 183%. 


1.1 ZZEANTLR 


ANTLRÆRJava ED) , AUR G TR) ava. BHARI A en E SEFJANTLR3E 
FEES (UDCHFOC++) ANTES. (FA BTEANGBIAHKANTLRELI ES 


BE. ) ANTLR 7 avahkA1. 69 ER TES. 
JIT, RBI H an TT 


TRABE , MAS RRE ( shell) S3EXSfTANTLRRUFAEEBOTLBS REFER. AA 
FA RA SANS RINGES FRR], AERE FRAHSshel JERIA 
FRAY "SA". Ashel BESA Risers THRE MAMADA. TEAM 
BPs BEH Mac OS Xf'E7Jzn I , AIR ER $ EIG IN 28609 (El 
ZEUNIXERZHJshellrRIESÉ ITF, HAJ, EFEK, EIA Rc ÆT 


Windows, 


ÆANTLRABHVUNER Mirar jan ë) ( Ølkflantlr-4.ø-complete.jar) , ZÁ 
EC HESENUE. 1ZjarOO8 SiS fT ANTLRBSTLEURD ME. HÚTANTLRFÆÆ 
ATR SIS br appes Sher, CIE ? áM, ANTLRLEHSHSTAX. 
(FERRE LARDA ATRAN SANE. GIRO , ée MRAISONÉNIE 
iz, ANTLR T ARA A DAR NER , CREAR OT Lë ANT pre SR U SI 
Sei MHAJISON, 


at NR FEIST ` -MIRIA RÆTT 
StringTemplate , NAT EK CSF IHS ILE, DM DIS G |E, TE 
ANTLR 4.0%, SjÁAAÐBÐÆÐBINANTUR 32FU451B3 , FA CIA ERA ar G) ED] 
ANTLREY B HERA. 


StringTemplate5|# 


StringTemplateZ— (Java SARS E , FAT DKCH Wa FRB 
Bye SB HAS LAJNAH NA (EZESZIFCH, Python, RubyADscala). 
StringTemplateft^tBkze Bindi, Suhr Sz BARES L ARK RA 
mt. EZEjGunu. c om T Rite PAA. Stringlemplatett HFE 
PS, US 7JANTLR 3$HANTLR ARICA ZE BY SS TINS. KT 
StringTemplateðY SHERIDAN TA 


( http://www.stringtemplate.org/about.html), 


Ra Ss MANTLRAS MI YA NÆKANTLR , BRA (EH S17. LE curl : 


$ cd /usr/local/lib 
$ curl -0 http://www.antlr.org/download/antlr-4.0-complete.]jar 


f£UNIX. E, /Zusr/local/lib$EFiEFikjarB. fEwindows E, VFX B TER 


fzhjartJBJ Bs , AMICK Ire EC LE VE F, SERIO AMEN 
Ier) ar rra BIB SSS FE Ee D AS A GE ADELEN 
FZR RRR Eav fbar, 





lb EHO S SIT , (REZIBQiIZECLASSPATHAIES BAVE. BURE 
UfHJCLASSPATHENIESEEE , Java Red ESI ANTLR LESTE. TEUNIXAZEL , 
(RAFAT Fín NEITS okee bas han , 5 

e. bash profile) : 


$ export CLASSPATH=".:/usr/local/lib/antlr-4.0-complete.jar:$CLASSPATH" 


+Æ , CLASSPATHFHRJE33ERSAHE , CRSBIER. RAC , Javatmitestijava 
EE Zo; MASA B Die Las e VIE, GABA , HUBER SA) 
Bs Rm. 


BHH PEL RIT LUASEANTLRAJZ EE ENG , EM EE AT HSSWAJANTLRAB SIT 
IR,SS—BmagBiBujava-jar3EBIEZISTÍTANTLRÉSjar&ay e Bea 


org.antlr.v4. Tool, 


$ java -jar /usr/local/lib/antlr-4.0-complete.jar # /5zjorg.antlr.v4.Tool 
ANTLR Parser Generator Version 4.0 
-0 |. specify output directory where all output is generated 
-lib . specify location of .tokens files 


$ java org.antlr.v4.Tool # jEzorg.antlr.v4.Tool 
ANTLR Parser Generator Version 4.0 


-O —— specify output directory where all output is generated 
-lib |. specify location of .tokens files 


EPRE FARA E java LE (FS A PA aA 
(alias) EKA shel lA HT zl. ABE RRIEÉZIEAA2/santlrafI5llZ , E 


UNIX SE Dev: 


$ alias antlr4='java -jar /usr/local/lib/antlr-4.0-complete.jar' 


EY, teal Fan SE A/usr/local/bin, 


install/antlr4 
#!/bin/sh 
java -cp "/usr/local/lib/antlr4-complete. jar:$CLASSPATH" org.antlr.v4.Tool $* 


f£Windows.E , ALBIS o KTTS BS ((RIZANTLRÉ]j ar El CSA HNS EC : 
Mibraries ) SEI : 


install/antlr4.bat 
java -cp C:Nlibraries`antlr-4.0-complete. jar;%CLASSPATH% org.antlr.v4.Tool %* 


Tam. DUERO TALE ug 


$ antlr4 

ANTLR Parser Generator Version 4.0 

-0 —— specify output directory where all output is generated 
-lib | specify location of .tokens files 


ARRE SA CARAIBES , EFA VE , PJLIFFRAE BSRAYANTLR ZI 
J! 


1.2 1AtTANTLRAF IRS IFE 


FEE BAY, 1R3IZS(Uhello world#Dhello parrtHSisHHyis; 


install/Hello.g4 


grammar Hello; // ÆM— TAA Hello ABA 
r "hello" ID ; // LAN EE hello FIA B Es Dee 
ID = [à-Z]* 5 // ULA VE Se BIB BV Den UG ST 


WS : [ \t\r\n]+ -> skip ; // 2838. Tab, LAR Nr. (Windows) 


MEA, HEX SEERE CHEHRE , W/tmp/test. TY 
AIBA MAFIS1TANTLR AB S 3T mE RAJA 


$ cd /tmp/test 

$ # Fava EKNE HAT, FHS Hello.g4 ME /tmp/test El F 

$ antlr4 Hello.g4 # (#HZRÆXINDAJ ant Lr4 seit XB An sS aT TES o 
$ ls 


Hello.g4 HelloLexer.java HelloParser.java 
Hello.tokens HelloLexer.tokens 
HelloBaseListener.java HelloListener.java 

$ javac *.java # Ze ANTLR EAVAY java (X18 


XfHello. g418tJANTLRI Hm SÆR f DHHelloParsenr. javakil 

HelloLexer. javaZHBkay, BJLUSTAIB AIR SUR , WTF TAGR—Thma inte 
RR KIS MES RAVE. (BADAN F NE, ) X 
Riel A MUA A eS. EFASE SERR BU , RA LAS CARE 
RRELAE:AKNEIE. FAIS SANE HANS — Nna in FN, 


ANTLR EEK Y — NA JITestRigB IEA LE. Col Lemma) 
ESN AJ FEDA A ZA RAE, DUENE LRA Sain 
EIA. TestRigfibFHJavaBSIsz ANE IE GAN AIR. 5251 Å, Ex 
FAA BECA RAC. FAB , RESTER grunfEAFIS , (RE) 
DASE FA REVIA. 


$ alias grun='java org.antlr.v4.runtime.misc.TestRig' ` 


(GE : EAB Pen HIE ( ANTLR 4.6) P , TestRi g SÆBE 
org.antlr.v4.guifl. ——1F44 ) 


Waa Ca Emain ( ) 737A , EU MA AO ERIGE ES, IC 
bh, CRISIS KEN, Er 23264 Tel eer HOH, (RISI ee 


Susu a HITS AER. RAM SæKUFAÆ FhelloflimirifparrtÅy 
fre. olli MiS EJJgrun , Jm, Avaya) 


= $ grun Hello r -tokens # ($Æ Hello BAT r MINI! 53) TestRig 
= hello parrt HE NS ROR BAA 
=> Eo # Œ UNIX ALBA Ctrl+D kA Windows A5 ESSA Ctrl+Z 


KA C EE ERANT 
€ [00,0:42'hello',«12,1:0] 4 UFZ grun Wig 

[@1,6:10='parrt' ,<2>,1:6] 

[02,12:11=' «EOF»' ,<-1>,2:0] 
ASA Eigrunmò$, OEF , ARA hello parrt , HE, mA , (RYAN 
Fay AMS RF ( end-of-file character ) SE UC ARAB ERNA , 
All] , ERRATA RBA, ARSS NAN. AF grunüp S BF f - 
tokens , —HiR AI eer EE RADA AG , TestRigji JENE sais 
AG SHIR. 


HTM oR I — NAAS , RPS SURAT SWE Aas. BIRO, [01, 

6 : 10='parrt' , «2», 1: 6]z&BB , jx isi SUT MUE (Moat 
$3) , AMALAR T SU 10 ME ZII (ARO MSE , (a 
MOFFAT) ; BRIAN AR parto RRS HE (ENID) ; (Fi 
AMIS". BoM (MoR , tabff SIKE(E— T ERE) . 


Bell JET LARA Hb TED LIS PUR SCAM SAIS (RAF DARA 
8). 


-? $ grun Hello r -tree 
— hello parrt 

=> EOp 

X (r hello parrt) 


SORE RSE SEH Ser A LAMA , Erie) BAY AE EU T CHAT 


BJ. fs&Fdgrun-guiisfjTestRig , BDgrun Hello r-gui , J EE 1-1 PRAHA 
E, 




















Él1-1 iAt(jTestRigFKIXIEtE 


$ grun 

java org.antlr.v4.runtime.misc.TestRig GrammarName startRuleName 
[-tokens] [-tree] [-gui] [-ps file.ps] [-encoding encodingname] 
[-trace] [-diagnostics] [-SLL] 
[input-filename(s)] 

Use startRuleName-'tokens' if GrammarName is a lexer grammar. 

Omitting input-filename makes rig read from stdin. 


ESEP , BlJJSSERR CDR NAZETIJAJE ANA : 
-tokens FJENHIAAfF Sin. 
-tree LILISPÍSIUHEIHIÐA TT. 


-gui QV REPL Mama za. 


-ps file.ps DlPostscriptiEzt/EBEETUMGESEAHRAU , ARISE 
file.ps, AEPD HEER -p st sit. 


-encoding encodingname SEITE ENN, FARS TAN 
HSE NB SN NCBI. GIN, 412.495 APRES SBN NENSETER 
TEXML A4. 


-trace FEMME FL IGANMBAIZANNATAJIZIIEIFS. 


-diagnostics FRMMMIEFA AMES ET. BR cep Wisi MER 
EM Efe CERIS A DIV GV. 


-SLL ERA RB DV AAA ARANA. 


HUE , FRIIDRETT SANTLR , FERNER EDT SNA. fET— 
AA , (oul , AAWÈB, Geesen, LÆ, Pel ER 
GEIER AT J TRADE FIA , 2, JAEN. FRR, 254 
APRI E23 Ss NUG HTS. , [EMI E í ANTLRAYSRATIBELAR RT EN 
PDS, 


222 NSB 


LEH, Full SANTLR, "RE YAN RE NET Mae. EN 
EF, KIKAS | PISA HERE PRE HSS SE IIS. HEN, 
MESTIZA , ZIEL H DE e RSH ANT L RTS , Hja T REANT LRT A ELE BJ 
Hu Jze RH CAE, 


2.1 MANTLRITIES HUA 


JJ Y SEN Tae , INE SENER , ERA ANS, MEAN 
AUS AFS Er IDE, 185 (language) HÆ BR V BIS AH p, , 188) 
(sentence ) Hi5J4848Ak , 10128 ( phrase ) FREJ TIA ( subphrase ) #08 
iL FS (vocabulary symbol) 2BAk. Dec , SIR PBGS T3 TET E BR 
A HUT 189), KIMO IIs (interpreter), FATET 
Sé, SCHACHTER Python. WMR MER Rees I ID E 
RAAT Jee), Sell ek IØR (translator). DRIPIN F EA 

Java CHAN FE EA SAA AA FaR. 


JI S IKZIFIRANBN , MARA A H SS se AA —] Fee DVR e M. 
ANER, 15807154, RA NMaEEKERI Ja CMA DSR BRA PHF 
LAOS sk. BIO, KINESERE "sp=100 " RAIAI— NEED), Ge 
HER EEE s peto ER Ej , 100880 YANE. SZ, VERNE 
EII BO WHITE , BIER. BETIS. RI 
lat] "sp-100 ; " ASIKAIES IS RISERBERERECRIimportziAzUz AeA K 
DH. CARS | ERRE TIA, A 

performAssignment ( "sp", 100 ) Ek£# translateAssignment ( "sp", 100), 


RANES MERIDA IER L parser ) RAMANA ( syntax 

analyzer). DI ( syntax ) Ste RES PAIS NÆRER ZAR, E 
ABE, ANDABAN TRI AA Ea SAA. 182 (grammar ) FIN 
WES , SSAA. ANTLRIEREZISE AE ZA 
FARE IME ATES (ANTLRE— REMERA RAE). 


ANTLRIE;AZKER VER T TET IASB ep , 3l IEN ZJANTLRZUIS 
& ( ANTLR' s meta-language), 


BEER BAD TAA RIA BIE BM ES ELENA , SCHULE 


RESET. RAMSAR A, BUR 
NÆR APRE , ORIS GT THEE FIA. TREMPE 


aA, ARAM SEWERS SR NI TA), AIRES SISA 
FM. IX NUECES REM, AARNES BIOS Aes 


AFA RAMA ENE. APS SERRE MRR RAAT , H Adler Æ 
Cee RRNA. 





isJHumuhumunukunukuapuatl 


ege I AREAS (AS , token ) By ERIS; ET ( lexical 
analysis ) RAINAT SAE ( tokenizing ) „ Ri HETARA ARENA 
FS HEAR orl USE (lexer). idiza res LUBA SAT SIA , bl 
QOINT ( HÐ ) ID (MRF). FLOAT (ran SE. SIBZOMEEAKXKLA Mt 
= , MXA SIEH , Tara SES. ANSER 
DBA EN ES Rallis ) MRA 


SXIMBINA, 


BT NA SSC Dr THESE , EXA, ARIAT SR TAR LA 
RANE , EARRAN. SAL EO , ANTLRÆRKANE AT UT eee 
la AS ABADI (parse tree) Bee SJANI (syntax tree) IZOR , 
AS TG AA EII TABAK AB 
5. E2-1Æ75 I SOS TE— T EM HER PA ANA. 


IE BS 


stat 


UE - ES p ei 
sp — 100; D 73e D sp = 100; [5 TI MT as [> we Uy ; 


e A O H 
2-1 Sr ER PAY luet 
EAT SNP Ea, SES FÆTTER, HSTTA 


RT FA IZAYI TF, ENØIHBEIstat ( statement HTS ) , BAD TN 
ANTE kt Een AI AFS. OF , BRI SJ , NE LSZIBIZED 
TIE A RAPAE. 73.1 RSS AAB , KINESER 88) , Stel 
Bee AN PASE H RIA BATT 


EAD ATI TEASE , AD ASYE “ATS EMM bial 
ZAAI” NI WAYMAN Sr at 
EB, MERE MAT RARA SUEY. FLN, BAD RR Aas 
Pee TS. 

BIDRA TN , KAR ARSA TEE RUE Ala I eA TRE. > 
IRA , TREES HIE BIS reel D , ERTER AM PRAT 
RARA XZAITOAS. ANTLR HINT TTS HHEH] DSS (FUB) AU, 
(SEA ATA OT LAE Sea ATES. 


a SHEP ANRA E E A 


PRIETO (tree walk) , RIME MRADI SE ARNI. TER 
Sit, B— VERKEN ru MESE ACASO, SHEEN 
Ee SSR ANS TEE BIB TRN. ZK RA 
PR, XR ARE, 


BEFRI MER — Ss SITU E SS PAIR D RAT 
MEAR. FRR G ZB , BITA Tlf, FESTEN 
NE - 1 ele et IFAS ER : 


assign : ID '=' expr ';' ; // TAMU "sp = 100;" AIRES 


fS FAFA IZVANTLRIiBIAHI— SASK , ERRANT LR ERI EEA FEI RA A 
ANAND ADE AUCH BREATHABLE. 


2.2 MEE 


ANTLR TEMES FRANIZ AIS Aas sign TU) , FE NIE FISAYiE 
IA DATER L recursive-descent parser), Æ) NÆRE ATI MT aS Lear 
BIA ANS , ETAN MAN. PERE E MA 1872x723 STATE T2 Aa 
HAR, BANDA (ele ) AHA. BARAN , Bi ven 


RVR , SPAD ATAN AYJAR Da. ER DAIOIFA , HAR stat ( ) 73 
AV FJARÐA RA. DREN AAA Be “El Er Raa", 1512 


BER reel IER ETT RAB ADT SSH FFE, 


KIBRIS T ANTLRIRIERassignAU ALANA (MEA), A Rea 
JA MEAS 27T Hres HUE : 


Jf assign : ID "e expr ';' ; 
void assign() í // EJE assign FIN EBLAIA`E 


match(ID); // Jeepen SH) ID BER, AREA 
match('='); 

expr(); // BAA expr () KIR HA 
match(';'); 


18 9 LEO re Ener DIR , iBid73;Astat ( ). assign ( ) M 
expr L ) EARR DIR AR EE BASS l| Y 18:72:23 TP sa GERE — 
FÉI2-1). JiFimatch ( ) SIM TG rbl Dr DE. T LED rr 
at , xfi Je Se SF INITIAL A TENIA Sr 
bd DERE , Æmatch ( ) BEEN "HDI TR BA" AFRE. 


assign ( ) DAMIAN LAS SBCECERUIEEIERS. Sa TSS A 
assign ( ) Z3;7ABJPJBBRJ , (KAT DEZI ( alternative) , ZW SEE, 
— DEAD SSN UG Rez 733€ —. RI, RS assignZ^h, F 
HAYstatíl AJ SEX NE ZA RIS, 


/** Saisie, Laces) */ 


stat: assign // B—TRIAD (1]|' SSSA WDA ) 
| ifstat // STIT A 
| whilestat 


stat MANWE switcht : 


void stat() í 
switch (e 45% ARIAS >» ) I 
CASE ID : assign(); break; 
CASE IF : ifstat(); break; // IFE if Del SRY 
CASE WHILE : whilestat(); break; 


default : < MHKINANSBGE > 


stat ( ) PAYS NARARANASAN (parsing 
decision ) Rafal (prediction). WU est SC, Ta G TIRE — es 
DT UCD, TE ERI FF , — NUHILEREFENE Es tat KASS 
=“ 807 x. Alle, stat ( ) DAV Fawhilestat ( ) DA. (RAR BI 
Sal RTS ( lookahead token) jx" Nis, CELME NBA HSI RTS. 
— BURA SÐ — MER DACA Sr Z RE EE AA 
fie. BÆRE , (STS ER Z T BU IANA SK BITS US NI 
EEA, Biolog, äppel S HJULET , BMN RET Be 
LD HIE | ANTL RL HSC "Hr DIS EE T TF , AU, VARAS MERE 
HSARAT RADERIN AST AES. 


JI TU BARRE n] VAS , EBR > BRATTADAIT Nan, 
KSR ESE. SPANAIR ARNE CUE AAA RMB). X 
A S B BIT EGE EA UI dU RS EE 
Ak, BA ix MED PA TAS DIN CAE CR, AAA NESA 
BISRE DTH TGR S PENE. URNES BLIX NEO FREIER R +E ren 
ës DO, BAD NEDMÆRIAA. 


AS ARB , Tfl AZRCESET T lr REAR, Ma T 
ADT o PEO Se HALE. ANIMA AJ AE Folge ER 
Fal SUMMERS ETT IDA Rátt LAVERE, AMARA. K 
i Just ARTS SIRO Ril Eugene, DA, FERGA 
18 7 ZAF , MUA. EPIA stat, et 
SEA EGM SAI, Did rar ( ) DATE 
R BARS ARO TA RI 32. 


Y RABESE, BATT ZIWATANE , BD 
FAB SAJI R AREAS. EEREN , ANTLRBESETRISIS 
PARAS EU, WSR BIB , Kl RMS FM Es ks EO CX 
AKE), BBWS OVS REIS BS TIS AES RUBIA SA, ERA NÆR I 
B-PEMES , Za, RATS SSE ADWARE SM HEF. 


2.3 MEAR ARIES DOK T 


I V PETS HU ÆSER REIS M HTS), PRADA , UTE E 
ES EE), ATA NTL RSE R [TES IK f^ EERE L 
FCO Al: ere A PAEDR. ixfH&AibA MBE , SSC 
¡HERAS LES MKS , (St KSC MOES AK, 


FON ANS 


PRE AIS LA ERT EDD Ek ev in ÉIS TIC xis): “BERT ES 
ln, ARES. REL ASIENTA Ae ST AE A 
IR. Kevin A Reed , PARME , 85731 A EIS T SIPRJIS Tm. ftt 
BSE: "Arg" 


HERMES nD V aJ: TERA, TEAECHEUCERET YT HL 
FE PAR E ER IRR, AS RA NHE , ER BED E — 
HR LH CANES. DENE, Sei LAA ZALMAYIBIZ , ÍBÍSANTLRÆRk 
BAD NT sapo eg TH IMENS NI MN. 


12/5 731E , FANJIDSZABAN I #FANTLRIBIZAYYAAT , AU, BE DIRI ët ER 
IMENE AKERRA EEA. (RAL SAF SEI AAAS 


Gell PATS 


H At DI VM SES BE SER : 


expri INI š 


(GE : JAXYJmatch an assignment ; can match "£() ;" , RAAB EW 
EAR, MBE RETA. —— S; ) 


ASEO A VIe ugi, Æ RAKYISYER , stat ØVE ERNEST 
x, aar LAVA TAÐ RR SJ. 


stat: expr ';' // AVEG, BALE "f();" 
| ID '(' ')' ';' // RARES 


Fals T statt WIAA "f ( ) ; BPA : 


fü FARAI fü; (FHAR 
stat stat 


A AN 


expr ; rt}: 


IN 


f ( ) 


AMBAS TERRE ( ) Heu pr AM E, AWARE AT EE TAY 
f ( ) War MAST re De, FASE BIRI ERE TI 
AITANA, “MRM A IB PF: LI EHJbug. Rees 
HERRIA , ES TE NAAA, BAD aR belt ACA Be 
x. URBAN MT MNAE RASO, RTSH E Malta e FM LHS 
FE, ANTLRÁÐAIR M JARÐ : Gehir LACAN Se PAYÉ F=. TE LIEB 
BFH , ANTEREESPSERZEVJBJIEGA T TR EINEN MK “f(.) ;^ HE RE 


BIEN TESIS res PD SC , ANTLRESEZARJ SPS TRU AAR 
MRE. ENANAR , ANTLRÉEEIU N JAR TAE : UUBOCETBTAXE V. 
FREE RIAA IRA AM, FES HH se UA FUN RÉFRIN 

FALU PERS KA XE l ENA L FY. KF begin BÆR 

AF, EONA CRIA. Bri 18887 ERA ME AURI 

KAFF] "b-e-g-i-n' : 


BEGIN : 'begin' ; // ME b-e-g-i-n FÅ), XFER X 

ID : [a-z]+ ; // CR ÒEEZÒAEFTO 

EE bro VIE DIE SAR, (SIR. oT "Hëlen" A3. SETEN 
E, (IT as TEE e PAT S ER NEAS , KARÉ, HAM 
Abeginner RØMME? FAI RÉJIDIZ IAN ZAN). ANTLRIAAD BRS CLA 
AR FBEGINEIRA iniRfinen, 


AMM , TES ZASMFERM , CHUTE ARA BEES — Re 
ARE, FUEL TL 1+273 HILL AI , MERA 

( Smalltalk XAA) , aH I D KZ UNE ES , FART 
FRAME, BASES AP PFS) MOA ERA HH TES BUER, 


AACE ex PIER ÆR IS A AIR, BTA LA AE MAE BM 
BK PC EAI ae. MIRO, TIR "ei "HIE , Che 
TA, (ESTE CHEE , AWM , ARTIE PRA 
TE, MRE PRADERA OR PT HR AE NBA, ME MBA 


Bi Heer a dE o ASA 


A IN OUE NE SAA VS Xe IRS 
BERTIE ES , FE ESSE 
NY HATE XM DA. 


2.4 fs&FHiSiZ I TDI RHEA SAM HER 


IIS — NAS AM HER , Kl uum Ey A De ele T RABAT Eá 
SAYER F. E SS ES 7 res IE ALA NT. 


ER IUBJULRESTEG- , RIJBAAN ENE IIA TIE ZS ED 
ERA AMENA, ll Ne E J23ABJANTLRIÐA f , 


Barc , Sou JS TA PANT LRE RA UDE ii A DATA JI re SA FSS 
Ho ARA RIÐ ARAM LETE EN. 


ABERRANTE FAT N SÆRT TS TREO reg , ay 
TEMA ELSE AEA HAE RAD. P< IER 
XjMZBJANTLRZSECharStream. Lexer. Token. Parser , LÀ M ParseTree, 1444 
AD Hastie AD ashy EË mtærokenstream, [ÉE]2-2/gzm BARN 
BEAT PASC B7 zU, 


ANTLRS OT RES le AHS le, WDÉI2-2Brzm , ADA eut 
T Bra (ATS ) VV SE rarer Dees, SE NAATS AV 
OR S B Cer alle HUES RIVE , MRR. E 
FB, METAN E S (CXR8|732504B SE ) RAE , SERRE 
(Iai EE 


Bl2-2 tba, ParseTreeRYfÈSRuleNodeX[ITerminalNode , TSI Cl 
ART FN TIA. RuleNodef3 — ES ARAYA , #ikigetchild ( ) A 
getParent ( ) , (BÆ , FNSEA , Buleodeftt SEET, AS 
EPIS ASE ARAYA AJA, ANTLR ARAL bY“ RuleNodeB fF 
2, QUEI2-3FPho , ERARIO, FR RASH sein Fæ 
StatContext, AssignContextlIMExprContext, 








stat 
° RuleNode 
| TerminalNode 
TokenStream 
S = 100; CharStream 


A5: 01234567 8 


2-2 Ge rer B D 


StatContext 


stat | 
i AssignContext 
assign AT NN 
we d =  DoprContext 
N, lerminalNode | miaa 
H V 
100 
TerminalNode 
a) WE HITS b) (Brr A AYE A 


2-3 18323 23 TRI 


Dis Ef RBS y MS GHH] E BB SR. Clem E RC 

( context ) XIX. BRE TRIKKER IRALA TABA, FØR VAR 
UA AS , END AZI a SDT Speer, MINI, AssignContext FIE 
(ESTADO ( ) Wiizexpr (.) KIARA TT Ra UTS S DEN, 


ZE EREA, Fifi RI ASE LES HIND ADMIN tre S UG cis Do BV 
19. DH , ERRADA, Sou TRI LEG ARE. XT X EECRHUSR 
Pee Sak. AREA AE 0816. SEM E , RENA 
LARUFBANTLREIZ/JAE RABAT A, MANGE REA BD ER SAS Ua DO PH JT UO. 


2.5 YET 3 TS tin UT SS UJ as 


ANT LRÉJIS4TF EE HH: Y PAUSE SB Lal SALES , ANTLRISAR AJD aV I 
[RAE DD ATRI. FAS DEDE PT Senn S ASES FÆR — NE ETT TFT S LA UT SS 


EI ( parse-tree listener interface), SIE EF SSI TF XMLÆTSSERKAN 
SAX IS, SAX TR UNS ls tartDocument ( ) #DendDocument ( ) AYES4F 
AD, Tt ss LN, (MEI JE BE T HER FRI I SS 
ERA SBF tt. RJ, INST — Fo DA AY 
Ha : DARI (vistor pattern). 


1.157423 T ras 


73 T Fols po PRSE APRA SS ee Aas , ANTLRISFTIGENH f ParseTree- 
Walker, FWJAJLABITSEHMParseTreeListeneriz[], FEAABRAB CAZER 
B (18524 HEHE ) , A nomie ni E CDe >= w AR. 


ANTLRZJ&E EE E T ParseTreeListenerBS-f 2$ , EAST , Grp) 
SEXUS EXJMBJenter73;Zflexit73;A. MK, Sle esiplaZlassignHWURT 
WAST AR , Ez SRdenterAssign ( ) FA , leia aH ADT Fa 
AssignContextÅysMi— YFSSUFIFE. blaðar) f assign kal) 
EMT PALA , BAWARexitAssign L ). Ri. Abies) Y 
ParseTreeWalkerXjiEiZ PE PARIS MB HATE. 





StatContext 
ë 


, 
enterAssign() @ AssignContext e exitAssign() 


ZN 


= — ML E 
^ nali lerminalNode — 9 & B JerminalNode 
5 





m a a a e O e P oe d 


A e g 100 % E 
, lerminalNode £ 


El2-4 ParseTreewalkerXfiE A Ð AT RE cle DAY 


ERI , 22-44 ju MR (H Tis Dai R ParseTreeWalkeriiFdassigniWlg 
enterfllexit75;AB3JRJ#] (PÆRE AAA). 22-52 SÆR 
TANN ABA ^E RABAT TIPIFR, ParseTreewalkerX a Hh Ss TANTER ÅR 
Ins, 


stat 
' 
assign | 
H T ; M" 
H 


Él2-5 ParseTreenalkerl Fyll 


i Dres b JUS ZLIMEF , 


enterStat(StatContext) 
enterAssign(AssignContext) 
visitTerminal(TerminalNode) 
visitlerminal(TerminalNode) 
enterExpr(ExprContext) 
visitlerminal(TerminalNode) 
exitExpr(ExprContext) 
visitlerminal(TerminalNode) 
exitAssign(AssignContext) 
exitStat(StatContext) 


LUS BATH. FANG 


ES IO má tI IRF DA 


2 ADANA 


fH , 


FIA 


EE FS BBB HT AIS , 


APIs 


AJANS 
ER EBD 


j 
i . f j i h 
i i i i 


E EIE ÁI FIAT 


BI ANTA FH SIR FT 


o Cano FINA -visitori&In]LATgZzRANTLRZJ—^ MBE VA NEED 


(visitor interface) 


(TEM FAYE. 


CEA SU MEN P T visit75;A. Ed2-6 
ese R WB lal Ss RIA AT T D EE 


statContext 


Mi Assign Context ` 


| 
| 
VisitX() y d y> MyVisitor | 
| 


cem 


..-AisitStat(StatContext) — ----------- L-» 
/ ed ">»>visitAssign(AssignContext) -lI---4- IRISH 
á Ð = Dese | "> »visitExpr(ExprContext) —sÁ ---p- > EFÈZ 
a, lerminalNode  TerminalNode e ap Jeminaode E =-» visitTerminal(TerminalNode) SL Li 
»e y 





D ep ep ep o o 


"ms, 
` ial 


a o Oc 


Va 


-æ an an anm am an 


E2-6 ERE ABSIT REOS ATS TT Ee FRE 


HP , ERER J VRAD RAT a HR SVARE 
MAW. BATTER CONE PS Mallee , RAR 
visit ( ) ZHEN MAR 


ParseTree tree =... ; // tree SATISH] ER. 
MyVisitor v = new MyVisitor(); 
v.visit(tree): 


ANTLRA ÅRA B] e tex Use ER] TE CC ANNA Hvisitstat ( ) Fik. få 
PÅ, visitstat ( ) E; XBJEOGRIZWHvisit ( ) Fiz, FAA NRS FS 
Zeta, Áka HTS. Ek, visitMethod ( ) FALU EAR 


visitAssign ( ) FL, 


ANTLRÆHE HV ESE IAN NENASCHIS , AZA VERE BIT SCHIERA, IX 
FE PAR E EF BRER IRS AAA, MAME OPA. FE 
RTE PIANISTER, 


TRI RE 


NENA Y RS BESTI ECH, 


BE ER EE, BOHR, eee , 7 
BANE NFR, SSE. 


Hå BjAÆN EES A MIHI, hR RMU TAA. 


NRA TR STR DAN , RAYS STAIR FANE A Ma 
RWS EE SWRA. BUSTER DSN "UO e, WAIT 
DARAISA PAT Se RA. 


mars mat Sate TSN et mër, CHIR "NR 
fÍ MHA SIS, ALAR TEB BI, RAI TABS. 


DATE ERE SAWS ROR AAS, —? 
DADRA MIE. 


IN BONA ANFAS ZAN AE A 
VARERS TESSA. BATHE L EERS , BUDGET PAR 
LAJÈ IAISRMA DEZI a. ANTLRÉBOIZSEERKAKARZIALL ( * ) DIE IIe) FAJIBIZA 
fres , ALL ( * ) E eA ARRATE MAXAR. AR FD 
DTL] G R HEE , BURLA, ROPA SS /Iprogran 
aki inputFile. 


BIA REREAD tes KÆRA RANE AD Hash SE, BAM SX 
laa NT ae PH T ERA 


BAP — 18A eee ABI AT AR , BØTE : SANT SS 


^] 8515653 SZ AROMAT TS AT LOR, 


12/5 ALE , eiD TRE L ANTLRAILA(FIRIB, EDER , el AR T MFT 
FRAIS ADA E, FST ANTLR TERIER, at. Seite 
IA TA E TE 
E SEAN HTTP REARS CES DIE, 


2348 Al JAJANTLRIAB 


(FARATASS—TANTLEIRE | Fèl JAKIE— MEA, CACA RAW Javai& 
ZII MRANAITYE. BAER , RIVERS AREA S HÅ 
SN GEL 2, 397011, (2, 3), 4X. AEREA LM EA inten 
CBE DATAS RS. HRS, KTTS HES HE7 T UTESSBAE 
SBR. BAI, EMITIR ERME— XI CIS DIR STJESTR , xl 
ERE SC RX EAS CAE ` SORA Eo PEER BERETTER, BD 
A Ee rer EB. ENANA NE 7 av De bor (ZU 
BASE. Bli, eli TEILS short /EUni code t , Ming : 


static short[] data = {1,2,3}; 
FERNS HS : 
static String data = "|u00011u00021u0003"; // Java BAY char SER Exe unsigned short 


EFE ugoe 1X0AUN i Code Amo E ALS T EF ZR — T 1614 85e 


fj. SERRE , KFF TRT shortfB. 


Sel Do FARA Y A-53avaBy.classX.tHh&xUBJPRIB). JavafYclass FIS 


BERETTE TE EH AJI gi CBE erer), HEKLE DENN 
7Jdata[@]=1 ; data[1]-2 ; data[2]=3 ; . Ral T kl JEENA D AKI 
MERIHAAN. BLZ F , JavafiYclass SC Higa ie IES short 
A), APS sous) HØV ORI FRIÐ LASS ARY 
class XAF , MEAR y Java RIIIE EKER. 


IB AT JR El A, (RTE US : —ANTLRIÐ AÐIR JURE XM, 
ANTL RTR E 0 ERKSAB ALEN 017715 ST bL HS Z THH SSD T av at [a 
Bk, Inner A SE TTC HH HS T A. 


3.1 ANTLRIE, JAEN BIIAERKES AS 


ÆR, RAJAA FANTLRÉJ jar PHAR. ZEANTLRBSjar@)rHf#fEPR7 A 
WERT ` ANTLR TAFHANTLRISJTIE (Grp ) API, BE, ME) "Xj— 
NEIAIBÍTANTLR” BY, FRISAVEISFTANTURIAG, Blorg.antlr.v4.Tool2S3E 
FAKES (BAD Hea IER) , CRE RA NE AIX ez Vas His 
SR SK. (ltr SE MIF SISAN, 2881 c1 
BR TIE DIr, LEE THAT aA HARA, , XX 
HARARE (ANParser, LexerflToken ) 3iaf3 IP AES. Al, 
FRITAK I FAIRE ` CS Cd rr ANT LR , ARERR 
jar E E E ÆN Or, 


eg RE RE Elte E OC ( sR 


HAARA ) MEA. Tea PMA Sa, BUR] NA 
ZAR El Jes KAIBA. 


starter/Arraylnit.g4 

/** BANHØSL grammar AF ASX 
* Xe PBN ArrayInit MBA, CEMANI ArrayInit.g4 LAC 
"g 

grammar ArrayInit; 


/** —ReA init HAM, C ULB NT TE RN. 18571849 value wi 
init : 'f' value (',' value)* '}' ; // RSANLSZ /b—4A value 

/** —4 value AJL THEA Sen, Mole NERE, BD INT 10,443 t7 
value : init 


| INT 


, 


// TEA MAREA AEREAS, (Sl ES OMU AX S e TTT ZL 
INT : [0-9]+ ; // EXA INT, BAT PS NFR 
WS : [ NtNrNn]+ -> skip ; // EXER “SARS”, FAZ 


ARA FA rrayInit.g4MXA— VESES , Dä tmp/array (EIER) - 
fall ees A ÆA edu FÈK). GEI IX] EX 4 TANT LRL ER, 


$ cd /tmp/array 
$ antlr4 ArrayInit.g4 # (EH antlr4 jis SR ERAS MERA A RSS 


(isieizArrayInit.g4 , ANTLRASJERK STRØM , AB3-1A77R , ERA F 
EA SS 3 T SH. 


ArraylnitParserjava 
| L =s. 
Arraylnit.g4 ArraylnitLexer.java 
grammar Arraylnit; 
pi bie Arraylnit.tokens 
value : init E 

li D> @NTLR b 


INT : [0-9]+ ; 
WS : [ Wn]+ -> skip; 





E]3-1 dRigiEiXArrayInit.g4 , ANTLREAKAYSCE 
Baj, SEDES SERIEN T RX TIJ , MEE TAS BERRA : 


1) ArrayInitParser.java : iXX TEES tr lr DIEN IX MEAN T 


as] ARRIRA "408188" Byim;AArrayInit. 
public class ArrayInitParser extends Parser í ... } 
EZRA , SAMD E AAA , REZA, MAERA. 


2 ) ArrayInitLexer. java ` ANTLRASIZ BARS HKN JEJE PACA A 
AJ, RASO FDA pT SSI ERE, CæÆMANTLRIÐIN STANLY INT 
AOWS , ARE PS ENE GF) ERA, BEE ALEA, inl 
¡ANTE FEAST WHIT S. EET : 


public class ArrayInitLexer extends Lexer í ... ) 


3 ) ArrayInit.tokens ` ANTLER ENR JENTA eege D 
AÐ, ARB CIWS ARTT TALET. A, Ree NAG) 
HIS SU NETS , XM e, AAFF RI T. EVE , ANTLREJLA 
ES IN NEEB EIT a tere, BS ANAIS. IDA) "GE 


A BE. 


4) ArrayInitListener.java , ArrayInitBaseListener. java : EMNET F , 
ANT LREERKAYIB A Washes oA KARIR ARA. le DIB ADT 
BI, asken 2») "ST (108) > FER Tre A UrRRXJAR. 
ArrayInitListener#ZO28H T REE 7H JXE. M. , RASI KABE 


MISS, ArrayInitBaseListener@iZiZU WAAR , DERENDA 
Hy PESE, ArrayInitBaselistenerZS(sE(S3Xl R S848 RUE ES 
D'OR Oo (1407.25). WAE -visitor SATS , ANTLRWALA ARIE 
AUTEN (507.50 "BERE AED" BS). 


IK, Fil EH AIS short aba tie eren , MIX 
«Bl , TE ER ES ANU IO RAR LAL 
TF. 


ANTLR ALLEN RA BE EEK 


Sie LE MI HEI FJ RG ep) , fERJANT LRS AB RA RBI ER T 
UE F A JN AW ? SIE, HERRERA MAA, EURAID ARE] 
DATAEN. (EIS, IZARRA, €i DO AACA 
A. FL, HINA AAA. FARES 2 "BREI. SDT 
LIFE. 


3.2 Jet, EC RV HS aT TSS 
WiBAISITANTLR ZA, Bl EM Ba E DD availa. BÆRT , IE 


LÜER3R/tmp/array Pa, 

$ cd /tmp/array 

$ javac *.java # Ze ANTLR AZEARI 
Raises Æ —"lClassNotFoundException&EPAS , MIRAI RG sA LEER SE E: 
JavafJCLASSPATHNE SE. TEZSUNIXERZÁ E , MERA TAS ( PAUSE 
331 bach profilefy Aaya ) : 


$ export CLASSPATH=".:/usr/local/lib/antlr-4.0-complete.jar:$CLASSPATH" 
RIAA AAH grun KET estRig, Hí xtlað. FAKmÒB 
UE Tool hraa Deler STEI Se, 


-? $ grun ArrayInit init -tokens 
> (99, 3, 451} 


=> Eo, 
X [@0,0:0='{',<1>,1:0] 
[01,1:22'99',«4»,1:1] 
ia? 3138 " c < Lëck) 
[(03,5:52'3' ,«4», 1:5] 
[G4,6:6=', ', «2», 1:6] 


[(45. 8:102 '451" <4> 148] 

[06.1172 le" E" ¿35 14 11] 

1G7,13:12="<EOF>" ,<-1>,2:0] 
ERIN NIHENER (99 , 3, 451} 208 , BILI FJMNATNEOF, SLS: 
T. ANTLRÉEFHAREIERU SSS ATAK NA (KES ENER, VERE 
HJREIS7S I) . 


TITT TBESS,RmESIENZSSSSMSS. WI, [05 8: 
10-'451' , <4> , 1: 8] RAE SS NAAS ( MOFFAT 1. His clio 4" 
FRAR (MOFFfAitèk, 088010) , BSHKIKAZ451, RHE 

4 (INT) , u 80 ASCARB52514 (MIRRA) $887 5643 Hatt , tab 
ED — NF ) W. ERR, HARRODS dere ITEFKNÄY 
BAH, SANA "-»skip" ESSEMERT. 


HD ERES THT SS RT A AIR SINE Zee, FRAIL "-tree" 1% 
INST EAT : 


— $ grun ArrayInit init -tree 
= (99, 3, 451} 
> Fo 

€ (init { (value 99) , (value 3) , (value 451) Ai 

"tree" EIDEL (SFRS (RAF BRER TER ) TOMADA 
D, aV KIU BEDER "-gui" MERECE. Feline HK 
^ SIME Fil, (2, 3), 4HX HABER, 

> $ grun ArrayInit init -gui 


> {1,{2,3},4} 
=> Fo 


EE DHG) G AÐ SE 


Fi value | value , value } 


init 4 


( value , value ) 























S3-2 DIGIT DISIN TS 


DD ae , BADR, WAE TNA OS DI EH ME 
DKW, AMOUR T'BAE22221F14 , FT MERE TYR GRY , 
BEES OTRA NER , KANEEN" -o 


XENA, BinitioRalvalueToRa , ERA, AMENA SERIA TH 
TERMAR. RARE RRA NF PAM. ANTLRÉERBRHJBBI TE 
, CRE TK INES A PHA AER HEAT TN. TK SD 


Ba, FR SEHJANTLR AN BAAD HTS asn A EA XE KA EN GEN 


enterInit ( ) #DenterValue () , ATEH NHÅEEXHIEN FS. 


SUCESÁLJESESBERBANTLRZG TIGA, FERS, ARMIES , Saeul 
HTS IMA S9 av ERA EH ZE RAI AO TES. 


3.3 FERIADO N áa Java FAX 


frs, BATRA LUSANTLR AERA CFS EAA FEET SE 
pk. ESTE, RTGS NEA avan DUE ERRJmain ( ) D'REI 

DI “MARES, FFFTEDMATestRigA) "-tree" REMEE tr 
bj. Flærsigtest.javafzR , BWEN T 2.177 PATCHES iE. 


starter/Test.java 


// SA ANTLR AIST Æ 
import org.antlr.v4.runtime.*; 
import org.antlr.v4.runtime.tree.*; 


public class Test í 
public static void main(String[] args) throws Exception í 
// EA CharStream, MIREA ELA 
ANTLRInputStream input - new ANTLRInputStream(System.in); 


// SERIE TSS, VISA CharStream 
ArrayInitLexer lexer = new ArrayInitLexer(input); 


// HMPA SWAP, ASAD tase AGS 


CommonTokenStream tokens = new CommonTokenStream(lexer): 


// SEE TSS. MEA = <h> PHAR 
ArrayInitParser parser = new ArrayInitParser(tokens) ; 


ParseTree tree = parser.init(); // Sd init MW, Trio DM 
System.out.println(tree.toStringTree(parser)); // FBLISPJX4&tJEDAEBVBSTNI 


THRANE FER T (RZANTLRIZITIFAYIZS , fæ CommonTokenStreamfl 
ParseTree , Fil 15144. 1BRAKSILIN. 


TAEMA T esth : 


= $ javac ArrayInit*.java Test.java 

= $ java Test 

> {1,{2,3},4} 

=> Eo, 

€ (init { (value 1) , (value (init í (value 2) , (value 3) })) , (value 4) Ai 


ANTLRA A AIRS Bisa , HMA RS. MIGO, RRIA TRA 
JOANA MASA AO, ARRE FET : 


— $ java Test 
=> (1,2 
=> Eo, 
€ line 2:0 missing ')' at '<EOF>' 
(init ( (value 1) , (value 2) «missing ')'>) 


DUE , RA JENE Y AW NEAISTTJANTIRIE , ARRAS Bae DD 
DM "DI 7 av ae k. TD, NN EE Ea LEA Ai A 


BEH AER | RENEE E shor BVA MLB STERN sr rined 
SDE. 


3.4 ME—M55X<M AER 


Seti TSD Z E EE UT TUS ea ÆA A, ARAB ine 62H ER 
180 , MINNER RAET NI. (ISI, FREE Java , 2842499 , 3, 451763 
short B8B" Nueee3Nueee3Nue1c3", EX, BRASH OO 7 Hå 


FRE63, 


JIS FRK LTE ERITREA SANT PERA. Rie RA See B Rd 
ANTLRÁ BEINIÐ AD TS Jet TAE ICAA, AE CR ED — lol GEN 
PPE SAE E. LEME LZ BUASSUBRJSSEE, ANTLRREIZ BER Nialrese 
AI— P SALABJSCHNES, DOM AS in Dress SU TER AEE KAY ENA REN 
(Gn, —" EEEHSGEE NAT, ESA) Bee vu ED TSRHHRUJSAXERTE, 


FURE ET SEP EE A AGENTE , REZYWK 
ArrayInitBaselistenerZé , AMAR PIERDA, FWA , 
FE Des TIA TABA, DE Nia ras Al SD bD TS 
SENA, 


tin rss Lal MEET , RANSE A CRS TABATA. = 
LE, Sei IS eh AIBBANTLRIS 17 ETR ZO ent, ERAS Rel DATA 
AY. FIRE , ZC ZAN RDS URS CIE ME , Fèti AIR T8872 A 
ALAS SEAL. 17. 273112) , Gudden JA E Y #AZANTLRAYAN 
R— NEBE 7 Å CRAIG, BUS GIS) elen, 


— NATTENS FAIR ERE EMEA PEN ` Mo ABYISIZIFSEKA 
BENKEN FAT. JI JAZ TB, ERE TG IME ET SE DIE 
AF , SONAR AAS. Æ MIÐ, RL esl ER f 389. 


shortét?H: 1 99 , 3, 4 


INNS 


StringÆat: " Nu0063 00003 0103 " 





BEYER, BENENE) "XBRSJZJY' AE: 
1) BM". 

2) JEF". 

3 ) RSE IVA TARA, ANEMIA u. 


Alt , ANDREINA) EIES NNM ATI MEAT = S AAB ABE , FJEDER 
ROEDER, HERIDA TONES pas SE EEE AHA ME Au DT 
as HEAR AX. MERA ES ED PENN] AJ Nia TE RY SEINE, 


starter/ShortToUnicodeString.java 


/** JFR {1,2,3} B9 short XERE DAE "Nu0001Nu0002Nu0003" i i 
public class ShortToUnicodeString extends ArrayInitBaseListener í 

/** á ( BEA " i À 

QOverride 


public void enterInit(ArrayInitParser.InitContext ctx) í 
System.out.print('"'); 


) 


/** YS Gin" Sé 

QOverride 

public void exitInit(ArrayInitParser.InitContext ctx) í 
System.out.print('"'); 


} 
/** GEN EEE UU VEN THT, ZAIUBUS Nu ei 
QOverride 


public void enterValue(ArrayInitParser.ValueContext ctx) í 
// ¡EFRÉN 
int value = Integer.valueOf(ctx.INT().getText()); 
System.out.printf("||u%04x", value); 


INSEE ms Tenter/exit73;A , MIRSLSRACHENAE, HAVNA 
DIE S Bell JA BARS REA R CLR INT ( ) , EM EFSER TNT 
LAT SIMS , 17152475 A value A, WE , RRS ate 
JELAI Testi Rk NAS. 





starter/Translate.java 

// SA ANTLR Si" 

import org.antlr.v4.runtime.*; 
import org.antlr.v4.runtime.tree.*; 


public class Translate 1 

public static void main(String[] args) throws Exception 1 
// $&—N CharStream, MALEN BREYÐ 
ANTLRInputStream input = new ANTLRInputStream(System.in); 
// #RE— MNANE, ANE A BJ CharStream 
ArravInitLexer lexer = new ArrayInitLexer(input); 
// Fra — RTS HTS HS, BIFF EAT aS Delen S 
CommonTokenStream tokens = new CommonTokenStream(lexer); 
// SREK TEN SS. ANBIIZAIFSZRKAAJNA 
ArrayInitParser parser = new ArrayInitParser(tokens); 
ParseTree tree = parser.init(); // KLN init WM, MABEST 


> // #RBE— EHH. Sez i Z VA Eur TVED ES 

> ParseTreewalker walker = new ParseTreeWalker(); 

> // RDS TRT PERIANA, 8*5 [s 

> walker.walk(new ShortToUnicodeString(), tree); 
> System.out.println(); // Bs, Y*JED— Xn 


LTAM BUT DN SIT SAA, S SMEAR is 
M, El MRE BL HES ADT. EDE, E 
ÁRA Y l JHJshortToUnicodeStringHUTESRSIBIVSEFIZM. 18543 : PRA, 7J 
TISS EE Ter , ESPR TAP , 18 NAM BITEN 
JERN AD. (rat. (RIA LAM HEIN ERE SCRA AD EME). 


Erla , LR SRO AER, FHA ARM. 


> $ javac ArrayInit*.java Translate. java 
= $ java Translate 

= {99, 3, 451} 

=> Eo 

< "\u0063\u0003\u01c3" 


— IMA). FR NEEB , Sløk Y 3x1 J8J58— NER. FAR 
BEI DANES SUN , RE AR TENA SAAS A A 
BR. AN, RNA UB INMZS Doe Pe TARIM SÐ SE BATH. 
tin TES ES QUSS | AU RE PAUSA T f REF , MAME la — P STA BEES 
IE HO EF E FH. 


PEA, FG RIEFSJANTLRIE AAMS A , VARLEANTLRE 90] SS ARS FB 
HJ, 


245 ARJA 


BSH , RANICASS TIMIZAZANTLR , AE SMBS AM BR br ÆRA 
DE. Naas, AE, RATS) LRA OER Rik FF 
ANTLR, 4X NER , BIAR SINIR EH LAO RABAT AE, te 
AGE, RANMA RELI RAE , (EFBANTLRAJLWAUT+4. Ailes 
SE aA. YT HRES BIT ANTL ROSEN ME Fern KARA , REET 
IATA ERISA. 


DEDIMITER , DBE ANTLR ESE. ÆR ASI, RAF RENA 
POMBE SS. XE, RASI TAS ZIFAIKISEANTLRREF. ipft , 1Æ 
DAERAH VISA PRA AEC END , EE SW AaB 


ER DEAR, RNS NARRATE SABA. 201 ele FHANTLR 
HERNIA TENTHTNA , ERNEST HØRT rä AT 
A E BRUIT E ERDA R MAA AT 
BY. UREA, ASIC S TEA hres aca BE PCA 


= 


/ 


A. ) NITIES EANES A , Ri Dees lte E A (grammar import ) 
FANIA GEA MR. SE, FG Y ÆANTLRESJERKANB ATT eee 
3EZA ASA Lil. 


CB AD ee, HAB OEA, NESE NANA ETE 
MT AS, CR HANSA RIÐIN ER, ANTLRIBIATTTSRHENA 
Dis DL OREA, LAA) ES SEDIS. 


TR DEAR , dell NSENE— NØS , CRM Java KET 
N B DBB, Dou 38533 [8 EEEHANT LR E JÆ AY HS SS alse [ix L 
ÍF. 


ERMITA, RA ene ST DIS (action, BERRIE ) BÆR AG 
Xt. AZIEN F , KABE asst Tes HEIE SAM HESA , (8 
ESA RAE, ANTLRZGET BIASA R AYER CADERA EPR IEA 71 
Sé, DEINE , BADIM , Beu pk k SARA ER 
HORNE. TT V EIS (semantic predicate , BIPYHRAY/NÆIAN ) 

V ATT, Sou IS OTTEN I GIR, FEJavalBikP , ANEX 
ERRADA, ANUN riska AHMJenumX WEE. UE TS ED 
IE PA IAE Ze 


ÆR DEAF , Hu JS DI rel gr (ARS ) BE LAI—Y#SANTLRS 
PE, FR JARPESSUANTLRzESIHSIAEEREBA SL AÐAR A SNIÐI. ZE, BAS 
BE—MRIFAJZSTokenStreamRewriter, CEET JE Or SARS ES 
HSI Ait. RE, KNESSET EPE ERAS, ANTLR E 
frav SKI El ADO FRAME) BEST ESCH, MEEA 


EE, 


BUCETFIBANTLRZ BS , Br , FRIE I EZB BE ANT LRS: Z HES NIC. BLR AR Ján 
SITE jJantlr4#0gruniZze I ERD, , 011.279. 


4.1 ULG S /NRK VANER 


EI IO NEAR az MARITA, TSS DIU B T E 
REX , SITI] Sa T. DEREN , cT] rT HT] NER ES (oak 
RIR). BAS. BAUR, TIDE e Del RARE , A 
HÆSUH EL. 


RASIS BÈ f MESS abet : 


tour/t.expr 
193 

a = 5 

b = 6 
a+b*2 
(1+2)*3 


RAMMES , fè JJ Ee BRUNE e er AED , E Ts mE 
TFF, MEIE ARA. PISS] RV TST. NES 
ATIS EE DIE S TURRIABJANTLRIS;E : 

tour/Expr.g4 
% 117 grammar Expr; 


- /** CIO, BAMBER — */ 
- prog: Stat+ ; 


- stat: expr NEWLINE 


| ID '=' expr NEWLINE 
| NEWLINE 
10 
- expr: expr ('*'|'/') expr 
- | expr ('+'|'-') expr 
| INT 
- | ID 
15 | “ft expr ')' 
-ID :  [a-zA-Z]* 3 // Hëlen 
-INT : [0-9] ; // DCS 
20 NEWLINE:'|r'? '|n' ; /I SIE RNA (BUD en) 
WS : [ \t]+ -> skip ; // EROS 


NISRA MIRNA SANT LRS KILO E) SER. 


BROS ANA SAYO. NBA tat le REA 
HANN), ALARA NS (AES ) AR 


ATAU SPB. 
RTSH HUD SPA, 
ENEE 
am, om , FA (7) AAN MARS. 
TE 


ANTLR AIS BERI DIE læ, CBEANN (ASPEN RAY) Ae 
IW. ABABA E lU ` ER NAN 2 HYEG UGT STE EH AS. fl 
20, f£ Eër. expr NATT 11434058 1 27T A 1353 Sz EAL MAIER expr 


AU. (EARI BE E E Gel) BTS AD ras Rigel. 
FIG GAB ATI Tes ASA , KBE Jis Pa TNS FN. AX 
ZEEBUHIHERUIBSHU ES ER , SHS 47. 


MASSEN PANCEN RART RR. RESE EBS 
art AE) AU HUE, MEA ESAS "- 
»skip” BE, TESEO, RET A TER UURO EX FESSEQ ERE (EMANAN 
FEDRE DANTE) „ BS EAIERAYANTLRÍRIÐ , YEN 
FOSS AD TR DIE E A Ð ATI SEK ARE Sá 


mE 


AE o 


MEFR Je LAFDExp ri Jun Ex TS RAIRE S. Sami Fas. FRY 
tour/Expr.g4Zlli& SAV. izi ASI Ep H L 6195 ED U A TestRig , K] 
aj LIT grunBll:RERT. VIN, FA ZTESESUNIXAYZRAJ A S 11 PASE ROA 
JUTE : 


$ antlr4 Expr.g4 
$ ls Expr*.java 


ExprBaseListener.java ExprListener. java 

ExprLexer.java ExprParser.java 

$ javac Expr*.java 

$ grun Expr prog -gui t.expr # Ja) org.antlr.v4.runtime.misc.TestRig 


HU) “-gui" Be , Wiese — NE SAN TNS , NUS 


4-1. 





4-1 orl 


ETAT TSR FR ANE AD NT AIR AA XARA FH ( ANTLR7JÆFS 
FÆR TAÐ ) . 

(SE FH BETTE El ha AEA TA, PUE, dell] EIDANTLRZJS$X 
DEJEN ras SEH. 


“FAB ma inter Rea S EURE , DENE re AT AP AER, A 
et progA ll ERIE RANEE HADI A 


tour/ExprJoyRide.java 
3 147 import org.antlr.v4.runtime.*; 

- import org.antlr.v4.runtime.tree.*; 

- import java.io.FileInputStream; 

- import java.io.InputStream; 

5 public class ExprJoyRide í 

public static void main(String[] args) throws Exception í 

String inputFile = null; 
if ( args.length>0 ) inputFile = args[0]; 
InputStream is - System.in; 

10 if ( inputFile!=null ) is = new FileInputStream(inputFile); 
ANTLRInputStream input - new ANTLRInputStream(is); 
ExprLexer lexer = new ExprLexer(input); 
CommonTokenStream tokens = new CommonTokenStream(lexer); 

- ExprParser parser - new ExprParser(tokens); 

15 ParseTree tree = parser.prog(); // M prog MI FFRAHTE ASH 

- System.out.println(tree.toStringTree(parser)); // LIZA ENA 


2871131581115 918 T Y MESA it. ALL TERM TE 
ISS eI , UR TRECE ads TS E 

iB" , Sir ES aires, TS Y REP is (VÅR AULA A 
LST Uer, 3381] Tel LAT ÆT Ar As Spull A ) o SS 
E, B161T V AO Aprog (IRAN 23 FTE. 


KRI eta TaLe KITA NBIt. expr MB TIA TS FAR : 


= $ javac ExprJoyRide.java Expr*.java 
— $ Java ExprJoyRide t.expr 


€ (prog 
(stat (expr 193) Nn) 
(stat a = (expr 5) Nn) 
(stat b = (expr 6) ^n) 
(stat (expr (expr a) + (expr (expr b) * (expr 2))) Nn) 
(stat (expr (expr ( (expr (expr 1) + (expr 2)) )) * (expr 3)) Nn) 


LARZAN KKASFIZEU (FEIDE ) SHS rm STRAE , MOOT 
MR, COREA. RIT RANSA RAS , (BEL 


HDTS ol Gees BCP LAT. ERTS , EI SA ES DEI A SU: 
TEA HD EN. 


MAS 
1.1425 


NFER , AER A HUISA BOE, ER JERA ZP PAA SR 
KE. OUID AL ÆREN AAA : Gre AZA TESAYIS 
jk. Me) MENDES, AMENA SAY, AHSAN BJ 
Sni, URU , AEE SARS EUG SEA. aA alH BN 
HARI TER BIENES AAN ADTs. MENA 
lalit ABA S CMA FAME HRB Heal HUI, 





tour/CommonLexerRules.g4 
lexer grammar CommonLexerRules; // ;5EEK5N, Æ "lexer grammar" 





ID : [a-zA=-Z]+ ; // Hëlen 

INT: ` [0-9]+ ; // VAL Sg 

NEWLINE:'|r'? "ur i // ABAD Ra PATA Aa (BEDRATT) 

WS : [ \t]+ -> skip ; // ERSBYS 

IVER UA LG JR STENE PUDE ZANM ES TP importi&f T. 
tour/LibExpr.g4 

grammar LibExpr; // "CAE DIE DH, HTS Sas 

import CommonLexerRules; // 5|A CommonLexerRules.g4 FASS S UIT 

/** FOUR, TE AD TÉR . k i 


prog: stat+ ; 


stat: expr NEWLINE 
| ID '=" expr NEWLINE 


| NEWLINE 


expr: expr ('*'|'/') expr 
| expr ('+'|'-') expr 
| INT 
| ID 
| '(" expr ')' 


ISS UI En RANA, FAA Se EEG BS ANBTSTA813ANTLR, 


> $ antlr4 LibExpr.g4 # 142 A zJ3*XE8X ommonLexerRules.g4 

— $ ls Lib*.java 

€ LibExprBaseListener.java LibExprListener.java 
LibExprLexer.java LibExprParser.java 

= $ javac LibExpr*.java 

= $ grun LibExpr prog -tree 

7 3+4 

=> Eo, 

€ (prog (stat (expr (expr 3) + (expr 4)) \n)) 


AMWEKE , RRRA EIA , (ate MEE) LE lr te 
WAAAY EBSD. Fl RRIGSER) , ANTLRIM NE Der A, 


2 UME eA 


ANTLRIÐ AD N aR VIR Calea tel TATE ER PAKS. GAN, URRIRA 


DIMAS, ADS HAI NASIS. 


— $ java ExprJoyRide 
=> (1+2 
— 3 
=> Eo, 
€ line 1:4 mismatched input '\n' expecting (')', '+', '*', '-', '/') 
(prog 
(stat (expr ( (expr (expr 1) + (expr 2)) «missing ')'») Nn) 
(stat (expr 3) Nn) 
) 


HJJFBHEVNAE, DA MR MIRA S , HELLERE T 28 RALLY 
umd (ah, 


MUSS erung LHAT "-gui" WN, Gr TE R pr Ban 
4T , uE- 2H zn. 


= $ grun LibExpr prog -gui 
=> (1+2 

=> 34*69 

=> Eo, 


expr <missing:')'> T " T 


°? r + expr 34 69 


1 





4-2 WAVE AD VTA TA NE 
ERANTLRRDIIEA Æ TVÆIAD AER FAE , FAN APRA. 


ANTLRÉO ANSY AA REST rekt, BATERIA, ERE 
BERØRE, HENARES. RNGIESOERERZSNÈ. 


LA Ese S ASA MANTA MDI. HER — NER “AIA 
EC , URAN EILER ma in ORE SEEDEDE. fè 
BEST BETTE HE HT GT CH, SRE STI ZAN 
PRCA AARI. import EFE e S PR CIB sN J. FÆRRE, LE 


H , MXREISIRANa S , BESE AENTZRISTLAJL(F , Hir DCH, 
4.2 FJAV AME MIT AE 


JI f BELLE TD FANS RAD al RALF, REESE 
Javaf VfB. ANTLR ANERE E AD NTV IRAN E/R HT US D ase SL HUE AN FH 
ER, NURI DSDS, ATF , RUSTER 79 MOAN ARAS 
PUTA tees. AS LTR BULE, ANTLRA AER Y Toast D RHP 
TAM, 


ETS BI ANDREINA. Bs, dfi Ee HU Eir 
ZL Sa HILLS SRP. LISCH Lt UU Ee). WR B32 LI 
ZAIRA, ANTLRØLR OUER VIE (ARTE I MBSA 
PEST f IN , RALE NEN E AIA Aes 
Jk RIERA ØLET LINE ABRA TAR "A". ÆRA 
LabeledExprrh , LOTS. HET 1 8815953 sali. 


tour/LabeledExpr.g4 


stat: expr NEWLINE # printExpr 

| ID '=' expr NEWLINE # assign 

| NEWLINE blank 
expr: expr opz('*'|'/') expr # MulDiv 

| expr op=('+'|'-') expr # AddSub 

| INT # int 

| ID # id 

| '(' expr ')' # parens 


RRR, Kilen 
A el 


DAT SEM ERS S, KIF, Gh , fi 


fÍ 
TSH TE av a Sé ES |A. 


tour/LabeledExpr.g4 


MUL : GL DAB '*' dp 
DIV : T ji 

ADD : “an P 

SUB : 


HER DSRNA E E IN Tass ST. JOE 
Æl) Calc. javaHYmain ( ) A;AJLSAANIZAJBYJExprJoyRide.javastÈ—H. ZF] 
Z—Æ , EET , EIN ADS WAT AD IA HBA 
LabeledExprÉY , madEExpr. 


tour/Calc.java 

LabeledExprLexer lexer = new LabeledExprLexer(input); 
CommonTokenStream tokens = new CommonTokenStream(lexer); 
LabeledExprParser parser = new LabeledExprParser(tokens); 
ParseTree tree = parser.prog(); // FruRE ADI 


ISK. Zelt Ze T L RET EUS ADA. kr SEG) 
LE f—TBEIEMBSISIRES——EvalVistor , BAR ISFA TT. FAB 
visit ( ) D£, Fifil&prog ( ) HARE HEAD. 





tour/Calc.java 
EvalVisitor eval = new EvalVisitor(); 
eval.visit(tree); 


HIE CE ARSS. IIe BGH US EAD. HANG 
Aa RBA, 45135281 , TET I SANT L RBG NR E SI PPS TK PS. 
— $ antlr4 -no-listener -visitor LabeledExpr.g4 


87 , ANTLREIZ/JAE RC Slee , HARPS NS REN ED SEM T — 
Tia 


public interface LabeledExprVisitor<T> í 
T visitId(LabeledExprParser.IdContext ctx); # KATE id 
T visitAssign(LabeledExprParser.AssignContext ctx); + KB% assign 
T visitMulDiv(LabeledExprParser.MulDivContext ctx); + His MulDiv 


IER Java SWE , SACHA Evi si TAMER, Kí 
FEN ASKER AE dp), LUBE 


HØR , ANTLRÆRK SIA ARS A PATA SLMS LabeledExprBasevisitorft3x 11] 
ER. AERIALS, RAI SE REDEN, AGB JHJEvalVistor 
ZEMIZ4KKLabeLledExprBaseVisitor«Integer»28. JEZIKRI SESAJSEM, 
PANAS les PRAT VME AINI ITA NASIR. 


tour/EvalVisitor.java 
import java.util.HashMap; 
import java.util.Map; 


public class EvalVisitor extends LabeledExprBaseVisitor<Integer> í 
/** TREO DNR, FERRERA HUE SIE DIN MES */ 


Map<String, Integer> memory = new HashMap<String, Integer>(); 


/** ID '=' expr NEWLINE */ 
QOverride 
public Integer visitAssign(LabeledExprParser.AssignContext ctx) í 
String id = ctx.ID().getText(); // id Æ '=' WAM 
int value = visit(ctx.expr()); // FERAY 
memory.put(id, value); // HX MAN KARL BSA AME m 


return value; 


/** expr NEWLINE */ 

@Override 

public Integer visitPrintExpr(LabeledExprParser.PrintExprContext ctx) { 
Integer value = visit(ctx.expr()); // HB expr FY ÆRA 


System.out.println(value); // FENDER 

return 0; // EAESBESEI TÆR, Akk REA 
} (Ex (BO e] 
JAR INT * f 
QOverride 


public Integer visitInt(LabeledExprParser.IntContext ctx) í 
return Integer.valueOf(ctx.INT().getText()); 
} 


ZE ID TA 

Q0verride 

public Integer visitId(LabeledExprParser.IdContext ctx) í 
String id = ctx.ID().getText(); 
if ( memory.containsKey(id) ) return memory.get(id); 
return 0; 


) 


/** expr op=('*'|'/') expr */ 
(a0verride 
public Integer visitMulDiv(LabeledExprParser.MulDivContext ctx) í 
int left = visit(ctx.expr(0)); // TSP i CB 
int right = visit(ctx.expr(1)); // HEANFFARGJB 
if ( ctx.op.getType() == LabeledExprParser.MUL ) return left * right; 
return left / right; // RAR, MEERA 
} 


/** expr op=('+'|'-') expr */ 
@Override 
public Integer visitAddSub(LabeledExprParser.AddSubContext ctx) { 
int left = visit(ctx.expr(0)); // TSP DIE 
int right = visit(ctx.expr(1)); // TSI e De 
if ( ctx.op.getType() == LabeledExprParser.ADD ) return left + right; 


return left - right; // WS TS, FRÆNA 


) 

pe l ( I expr d [| + d 

@Override 

public Integer visitParens(LabeledExprParser.ParensContext ctx) { 
return visit(ctx.expr()); // RF FG DIS 

} 


TEL LERMA LE, fSFBt .exprfFARIA : 


= $ antlr4 -no-listener -visitor LabeledExpr.g4 # mnp -visitor $27!!! 
= $ ls LabeledExpr*.java 
€ LabeledExprBaseVisitor. java LabeledExprParser.java 
LabeledExprLexer.java LabeledExprVisitor.java 
-? $ javac Calc.java LabeledExpr*.java 
= $ cat t.expr 
« 193 
a = 5 
b = 6 
a+b*2 
(1+2)*3 
= $ java Calc t.expr 
< 193 
17 
g 


EAT RESAN sa NER : ALIAS SESEERANTLR 34, ERA 
HEM Javaf CRI SHINE (action). AX HR TE , FREE PAL 
E Willey lal t SV S ES RDIM LAFER ARRS avati HT. TE 
ÆRA UTER hA ANA SEAN TL RECH JAS. 


TEARS IZAI, Drees AIK, ARNE "ARES" HII N 
clean. RENNES , LURE STET SKER E , MN FAGRA 


SHEED. clearüp UTS "NF" AT ( BlEvalVisitorfmemory 


RR) , SN SCRIBE, BR Lear kai T 
AISA SOLER, EEES, UEM 
O. ÆRE, AT BER Lear b RIFA, (MES visitClear ( ) 


Fk Eh, ARS BIRTE RA H151TCalc, 


fz BOK, IRITE, ES NETAS AJA, UTC ABT SE 
Ae MERE, NT, HO Dës ok! (Bla) RENE 
Javan VS aut. 


4.3 UH aasa TET 


ESTE, RUSIA NIA, HKS T JavaZérP B9 e D ZEN LH 
K, ÆR NOx MRIRÆ NAF , IEA ESA. HD SR 
IF SH) av alt KA , (RARE EH Java lg AP IKE javap LEM Java AER, 
FABER. WRN av al RE , RESORT REAS MS ERA LE. 
AEE, Bed: “WS, (CO ASE PMSA a " HÆL 
ARTE , Sell ZEE TJavaii tan y. PRN , RARER av aif, 
19 : 


tour/Demo.java 
import java.util.List; 
import java.util.Map; 
public class Demo í 
void f(int x, String y) í ) 
int[ ] g(/*no args*/) ( return null; ) 
List<Map<String, Integer>>[] h() í return null; ) 
} 


AG EEB ETA ASA ERT NED , REES EH 


tour/IDemo.java 
interface IDemo í 
void f(int x, String y); 
int[ ] g(/*no args*/); 
List<Map<String, Integer>>[] h(); 
} 


FERNER , Bou eewer rn, ES Javais 
ae es Å) "HF SSCA FA. Javað THAT Java 
15H ERA , AAGE fJavaiSEBJANTLRISTA. FR JIS 
SMERTEN HEDRE , HERA ERLAND , AARI TAXE M. LHA RN A 
aa (IRENE. WAS, URKSIVIE). 118.317 PAMELA. FEN 
HGF 


f£3avai& anat EIN TESXJARIBJHUZA SE “$20” BJavalistener , ÆANTLR 
APA IB STE BHT. BEX SANTLRÉJIZITIETPAIParseTreewalkern3S Em 
[S TOIT BEAR ATENA. ÆA, RISER WD, 
Xj —^ 58A EINE ` BEAN AMBAS EXA, LG anas AE ET, 
ize ^E aaa PABA : 


public interface JavaListener extends ParseTreeListener { 
void enterClassDeclaration(JavaParser.ClassDeclarationContext ctx); 
void exitClassDeclaration(JavaParser.ClassDeclarationContext ctx); 
void enterMethodDeclaration(JavaParser.MethodDeclarationContext ctx); 


} 


Desh Leite Dir SSH LAYER ABIX SUT. m Hasni Hg ANT L R TSL DT el ES 
IKAJA, MAMA AR , OR Ævisit ÅR FIS DA. sit 
JAFAvisit ( ) MERMA APT St. ISENE CDI res, fi 
(JEN BclassDeclarationNNøOmethodDeclarationfNNHkHZ4MW7F , EJ 


AH as T ize ee AU eA AIR HITS. Java.g4E T 7o38HJJavalijA , 


IX EE RAF ÆR PEPE A Ex. 


tour/Java.g4 

classDeclaration 
'class' Identifier typeParameters? ('extends' type)? 
('implements' typelist)? 
classBody 


. 
, 


tour/Java.g4 
methodDeclaration 
type Identifier formalParameters ('[' 'J')* methodDeclarationRest 
| 'void' Identifier formalParameters methodDeclarationRest 


. 
, 


EG SS S Has GSC HUSS Cl oer AE AIDA, EIZJANTLRAJRRANJ ERE T — NERA 
HY AJavaBaseListenerfYScM. FREI “KON AJD 
JavaBaseListener , ARANDA RO SKAPET. 


TGT TH] AER, ESE V DEG SST TESS TI V. , REESE MADE Cer 
SJE TSS A MIME AE EA. FAERIE 
fa : 


tour/ExtractlnterfaceListener.java 
import org.antlr.v4.runtime.TokenStream; 
import org.antlr.v4.runtime.misc.Interval; 


public class ExtractInterfaceListener extends JavaBaseListener í 

JavaParser parser; 

public ExtractInterfaceListener(JavaParser parser) {this.parser = parser;) 

/** HT SE MAY PLAC / 

QOverride 

public void enterClassDeclaration(JavaParser.ClassDeclarationContext ctx) { 
System.out.println("interface I"+ctx.Identifier()+" í"); 

} 

QOverride 

public void exitClassDeclaration(JavaParser.ClassDeclarationContext ctx) í 
System.out.println("7"); 

} 

/** WORT AENA */ 

@Override 

public void enterMethodDeclaration( 
JavaParser.MethodDeclarationContext ctx 


) 


í 
// FENDAD ea PRUNA = 
TokenStream tokens = parser.getTokenStream(); 
String type = "void"; 
1f ( ctx.type()!=null ) í 
type = tokens.getText(ctx.type()); 
} 
String args = tokens.getText(ctx.formalParameters()); 
System.out.println("|t"+type+" "+ctx.Identifier()+args+";"); 
} 


FEE — na ink RPV LIER, HARAN main 
ÐA, RNE ADA. Listen, 


tour/ExtractlnterfaceTool.java 

JavaLexer lexer = new JavaLexer(input); 

CommonTokenStream tokens = new CommonTokenStream(Llexer); 
JavaParser parser = new JavaParser(tokens); 

ParseTree tree = parser.compilationUnit(); // JH&iiXTA BRE 


ParseTreewalker walker = new ParseTreeWalker(); // $ræ— NR ÆR NE 
ExtractInterfaceListener extractor = new ExtractInterfaceListener(parser); 
walker.walk(extractor, tree); // få He Dr SS ll XI BTW ITH RS D 


LOST LSR PICEA TE SLR “import org.antlr.v4.runtime.tree.*;” , 34 
Ai Java. g4aFIFk(iJÉJExtractInterfaceToolPBImain ( ) HÆLE , KB e 
FLAME RR : 


> $ antlr4 Java.g4 
-? $ ls Java*.java ExtractInterface*. java 
€ ExtractInterfaceListener.java JavaBaseListener.java JavaListener.java 
ExtractInterfaceTooLl.java JavaLexer.java JavaParser.java 
-? $ javac Java*.java Extract*.java 
= $ java ExtractInterfaceTool Demo. java 
€ interface IDemo { 
void f(int x, String y); 
int[ ] g(/*no args*/); 
List<Map<String, Integer>>[] h(); 


FA JSSAJIX S KONA VRA Tre, AG SA MED EXAMINAR 
HÅJimportiga) , AAO RJ RES Fd TXE import AFAMA , PSO 
List, (FASS , (IT SNS Fimporti&&), MARS , RATES Lil 
E es ie NHI SS. 34i JES ma E 
importDeclarationNlN) K/T ATF , A7teenterImportDeclaration ( ) FA 
F, RESA EB MBI TED RA DECAY SCA BD RT. : 

parser.getTokenStream ( ) .getText (ctx). 


DAtra WANE , TIRA TENNE rF AÐRARI. REM 
H. BEAM , Fo te SERRA NIA ERIE. 


4.4 ESA TIS EE 


ten ITRSAO DO (A) ES AI, XS BE AEP LRR EHS Z SDE , 
ibE BEBE, X98 Y ANE RARE. AU, 7J TRER 
AEREA, ETA LAB RS VIAE (SE) RAIBIE. KEN FANIE 
DIZIJANT LREZIE BLAIS NTB AT TSAI. ATF, GSA AA 
AVR , KING T (139008, AS RHE eene TEL, LÆ, Ri SA AZA] 
SEIUIS IRRIZ F , B EIS VIe ( semantic predicate) , Reuz TI THR A 
BABA BIA. 


1. ÆRA PERMER F 
UR AFE VBI AD MATA, FRA LAESA ERT AAT ES 


BR. A NR, E "RANMA PRATERB. MMSE SA, AA 
FA ZANE A AMPARA, LAR REDE ENE, 


ART UMAGA PER NE , ERE Teer a T (33908 HANEN IA 
EPF, RETAANE , SIT le ERR ELAN HEER 
M HÆRER) , US Fa Ð FAEN. GID, ETAL TREGE : 


tour/t.rows 


parrt Terence Parr 101 
tombu Tom Burns 020 
bke Kevin Edgar 008 


SI iRJE&FBtabfg 5 BJ, Zell MARE. DEA RADA HANE ASE 
BÆ : 


file : (row NL)+ ; // NL SiGe: 'Nr'? 'An' 
row : STUFF+ ; 


Å n En 


SPINA FR , TEL ral. KIEL PE Tal , IX 
REPARA AER ( MAF ea ) ; AN, Dou Toe En ov 
AJ "(...) +" SYN MF. 


tour/Rows.g4 
grammar Rows; 


@parser::members í // 4£4EAVAY RowsParser HANN ERA 


int GO La 
public RowsParser(TokenStream input, int col) í // HE HJE 
this(input); 


this.col = cal: 


) 


file: (row NL)+ ; 


row 
locals [int i=0] 
É 1 STUFF 
d 
$i++; 
1f ( $1 == col ) System.out.println($STUFF.text); 
} 
) + 
TAB '1t' -> skip; // Hä Je BEE DATES 
ME å AP "ups 3 // ULB: BI MT ES 
SIUFES DWEXENBIT i // RRR tab #FANiRITAFZINAYIE1II FA 


ro 


STUFF ial; AAU DL ELIE tabi FRITS COIS, RA RARER LABS S 
1e. 

SEILE , Ru DARRO MESA mainiE RS. FØRAN IR) ZAK 
EF OI Er DIE Niassa T YES , #EEREZIMWA 
VEB TP. 





tour/Col.java 

RowsLexer lexer = new RowsLexer(input); 

CommonTokenStream tokens = new CommonTokenStream(Llexer); 

int col = Integer.valueOf(args[0]); 

RowsParser parser = new RowsParser(tokens, col); // JEPE 74 33% 
parser.setBuildParseTree(false); // "3ESERZEHJ[B]EEZIBE Abrel 
parser.file(); // Ta Mr 


FPA RS EI Et Lee Che A eg, MEAR, SHER TE S Ba 
EYID HER, members ETLARI EA SIZE BEHET REA, E 
ZEAE. TErow HAE $1, ES MER 0cals FAE NABER 
. POWAN MITES AIS $STUFF . text RSS MINI ër De TUF igh AS PB SHS 


>+ P 


¡NS A RIG. 


= $ antlr4 -no-listener Rows.g4 4 VÆRK 
= $ javac Rows*.java Col.java 
> $ java Col 1 < t.rows # ASIF t. rows HIS AF JENS I 
€ parrt 
tombu 
bke 
> $ java Col 2 < t.rows 
€ Terence Parr 
Tom Burns 
Kevin Edgar 
> $ java Col 3 < t.rows 
< 101 
020 
008 


jo Een] WETETRTA 23 YT áa LEE PERMA IEEE , (BO IA T 
WEARS. Em Ah , INFRA MERMA VIe E NT 
FB, Bel A HP ERIT FA. 


2 Aa FEMA MISERE 


RUSSERE GA T 8) ER RID DENTS SAUER ETI. CC. BU , ERRI] 
RAT NÆR USD, GE S— MME ` EAI BO SUSE T 1x 
Fan rr IE. MAZANSN : 


tour/t.data 
49 103 L Z 3 


PB T SAGE 2S , DUBE RIADNA., SD EH IAC 
x LED NA. AA MERE 17 17JDatab lÐ , 149F0107979—4, 
ZE 2, 3773, GE RAI : 

> $ antlr4 -no-listener Data.g4 

-? $ javac Data*.java 


-? $ grun Data file -tree t.data 
< (file (group 2 (sequence 9 10)) (group 3 (sequence 1 2 3))) 


AE- 3Pr DE MANR Y DECANO SH. 


file 


"a Da dE X 


Pd bh. 
Pd k. 


T ul 


group group 
2 Sequence 3 sequence 


| f ^ 
g^ Â 


/ V 
9 10 1 2 3 
4-3 ØRS ACSI ZARA 


TEIGE let a BJ SETET ESA , CHIBI RAB , YI MEM 


FE : ($i«=$n) ?. CAMELA MA REC BUR Tt rue , Brong 
sequence APIS. aE V AN I falsett , MAYEN SUATSTA 
F NBR T, AC, CUSSUATEBXBJISIATSRHR GER S Y. NØS GEM 
HANE falsett "(...) *" IMIE , JsequenceXUlli&IR], 


tour/Data.g4 
grammar Data; 


file : group+ ; 
group: INT sequence[$INT.int] ; 
sequence[int n] 


locals [int i = 1;] 
: ( {$i<=$n}? INT ($i++;) )* // DE n DE 


| TEN 


INT:  [0-9]* ; // DEZÈ 
WS :  [ \t\n\r]+ -> skip ; // RETS DIRT 


EAST ESA ENE HHH sequence MNAE EZ KEB E4 - AFF, 





{Si<=$n}? INT (Si++) 


sequence (— | Sp O——O—— C) exit 


É&l4-4 sequence NIETO MARE 
SU IIe bt zie Ve LAA , LB ADH AR] E ` EG. 


KAS PENA REIR, RIEBER APA) 
BEES HJ. 


125 731E , ANNE EDAD TAJO , SETE , Aaa ATAJ EI DAR 


TREUIL EU, , PERL Oe A 
4.5 (ED THREE 


ANTLRS— NAAS RAE RARE, SAS, Bt, RIS Ak 
FEXML ED Aaa AaB AIS, (AMA) ) „ BIR, RIKS 
WIZ RABAT Sin , lavas PRAN — FEA. CH, ig 

LABAN REA A TRIB ADU. Bla RIGS BIANTLRBAT TER 
BERTA SOFIE , AREF CH. 


LIBRA : EISEIN 


125 731E , RIANA BRAS Mes (ERC, ARZEN 
DIV BI Ee, DI, Java MED ga ut bor AA E POOS 
—RBPESERBJIGETRES; ÐIÆDYNI VIASAT a va. RU 
StringTemplatet#DjangoAYiZtR5 |EtEf#TE+BIAJIAJEL EIA 
ATU SMA N RTE AB ANTE] AYI LTTE. RANSE S KR Jj Ep az. 


ANT LRÉZIH T TARAN 37T TÆ, MAD tIl ( lexical 
mode ) , (ER 1869273 (FINE RE NEST EMEA LI. CARTER , > 
lak aT SS Ell, Een) BAR” Gerbe SIH. Hurt lee DOT, 


XMLÆ MRSA GIF. — MLB RIER f AnSAOISKAFÈ MO ( Bilh[l&pound ; ) Z^ 
DIr De EPF V K. KAEk, lire) IAN fer : 3 
FØDENDE, EMIR RI. Lëtz, f XMLATESHJ LIFO IL. 
Fl MSE ÐI CH EN FAT IC. 


tour/XMLLexer.g4 
lexer grammar XMLLexer; 


IBA “Berl: BB En ZOMG 


OPEN | < -> pushMode (INSIDE) ; 

COMMENT '<l--' ,¥? '-->' -> skip ; 

EntityRef : '&' [a-z]+ ';' ; 

TEXT PE EG // RESIA < MM € ZIPS 16 (= 
[J --------------- =- BESTE MERE 00 e 
mode INSIDE; 

CLOSE ET -> popMode ; // ERJA TÈ 

SLASH CLOSE : ye -» popMode ; 

EQUALS '= 1 

STRING UT asp t 

SlashName - '/' Name ; 

Name ALPHA (ALPHA|DIGIT)* ; 

S H [ \t\r\n] -> Skip ; 

fragment 

ALPHA > [a-zA-Z] ; 

fragment 

DIGIT : [0-9] ; 


FARREA AA : 


tour/t.xml 
«tools» 
«tool name="ANTLR">A parser generator</tool> 


</tools> 


REEMA : 


-? $ antlr4 XMLLexer.g4 

— $ javac XML*. java 

= $ grun XML tokens -tokens t.xml 

€ [60,0:0='<',<1>,1:0] 
ial, 1:5= "Tools" «159», 151] 
[02,5152 S «5», 156] 
[032,75 B "NONE" dos, 1: 7] 
[n], 95:0 "e" ele 2:11 
[@5,10:13='tool' ,<10>,2:2] 
[@6,15:18='name' ,<10>,2:7] 
[Q7,19:19='=' ,<7>,2:11] 
[08,20:26=" "ANT LR" * ,<8>, 2212] 
[00 27:272' ie». 25191 
[@10,28:45='A parser generator’ ,<4>,2:20] 
[011,46:462'«',«1»,2:38] 
[@12,47:51='/tool' ,<9>,2:39] 
1@13 ,52:52='>' ,<5>,2:44] 
[814 ,53:53='%ñ' od, 2:45] 


1015 ,54:2 542 ' <" <1> 310] 

|@16,55:60=' /tools',«9»,3:1] 

[017,61:615'»',«5»,3:7] 

[018,62:62-z'xX0',,«4»,3:8] 

[019,63:62z' «EO0F»',«-1»,4:9] 

ey cB TTS MAR, vadit ASSBJRES. Eua IFRS HV. 
BEL ARMA , URITSATAWS. RENAL T BEI ADT eS RAM 
ASE IRA ATT =HJISHES, 


TE DABA FANER TA, ERAISYEXML tokens , HIER F, XÆ 
KS NaRa NERAN. MRSS SA A E Aa TENA TEMAS 
IATA HID SES A BASIE NEKTA tokens, Bx 
a, Sell EFE T 132 "-tokens" MENRE IE Placa AS. 


ALTRI ARE ÆRA MEAT ree AAD Vesa ees SPS. PRO, — ES 
NAAA IAS INTE MAE. ARM , PATA LOWES RANA 


(IT SUCOEXSUEB, MARE ETA. 
2 EBEN 


EPA, LESS ANLE, EEBERPE av ai CAO A 
java.io.Serializablefi&FHBSFEAU A Spier ( serialVersionUID , ZI 
EclipseffJEIZAERKUIBe ) . eil 58 , (MIN L RATE (GH 
MA, Sic UNO ) PHANTLRiR eI avaisizAtAkbyJavaListener#RZO PAG 
ASRS. Bias ARICA AR SR EA MEAR RES 
Biere AE SEE UE AAA. SHE RA, J BES DIR, 


FR JÉ JmainkE FANM. 3755 PBSExtractInterfaceTool. javaj EE HiL , E rop 
ben ` RAZR, BIR RTS TRT TENS (ESL). 
tour/InsertSeriallD.java 
ParseTreeWalker walker = new ParseTreeWalker(); // EN RE HIS D SS 
InsertSerialIDListener extractor = new InsertSerialIDListener(tokens); 


walker.walk(extractor, tree); // FRAIRE HBA ED 


// TED BA AM RT SA 
» System.out.println(extractor.rewriter.getText()); 


FE TRRHJSCHUER , IIe x DIG (LEAD BABE : 


tour/InsertSeriallDListener.java 
import org.antlr.v4.runtime.TokenStream; 
import org.antlr.v4.runtime.TokenStreamRewriter; 


public class InsertSeriallDListener extends JavaBaseListener í 

TokenStreamRewriter rewriter; 

public InsertSerialIDListener(TokenStream tokens) í 
rewriter = new TokenStreamRewriter(tokens); 

} 

@Override 

public void enterClassBody(JavaParser.ClassBodyContext ctx) í 
String field = "\n\tpublic static final long serialVersionUID = 1L;"; 
rewriter.insertAfter(ctx.start, field); 


Bop 7 AFCET- , TokenStreamRewriterxt Rin HEMARA S Utt 

AY "HUE" MARA STAs. COAZJHPRXSMEBUSIABJUSFHSSHAE— “tS 
< , II RIE OU HN T AZ ` FÆRDES IKE TSS ANB] , XX 
EG LA RABAT. HERA A Aget Text ( ) BUR , rewriter Xi RART 
DAOU FAB. 


LANA ZAR Demo. java VIF EAS. 


7 $ antlr4 Java.g4 
= $ javac InsertSerialID*.java Java*.java 
= $ java InsertSerialID Demo.java 
€ import java.util.List; 
import java.util.Map; 
public class Demo í 
public static final long serialVersionUID - 1L; 
void f(int x, String y) 1 } 
int[ ] g(/*no args*/) { return null; } 
List<Map<String, Integer>>[] h() í return null; T 


ISAT CS , EUA TI av a EEE, BIEN ISAF ERN GG 
EB COMMAS. EARS CERT EEE BS ao Dæ AXE, 


TokenStreamRewriterBEBZlZ Ou rel sin, ET ME P alles CDI L E. 


bk, DEAN EAS LR MAIA 


w, AUER ANTL BDT Se l], TESTE. 
3 a AR SAA NA 


ZORYE, Java OH Ss AIRES SASS OST , M 
FETA: 


int[ ] g(/*no args*/) í return null; } 


18 BIE D'RE SIS EN. XT AZN | RAI Mere I LASS AF 
AERA. ML LEE E LA 
ADA. RENE , KAREE HS e a , 
UTC JH SMe, GRADE EISE DIN ANE 
SENT RENE”. Aaa RAMEE NEEB , ACR LUE SERES 
Delt A RIDE. Frk LA LIFAYJavalkik : 
tour/Java.g4 
COMMENT 
: AE di de -> channel (HIDDEN) // pliz /* #0 */ ZAHIRA 


WS : [ \r\t\u000C\n]+ -> channel (HIDDEN) 


ERIZANA "->skip" —E, “->channel (HIDDEN ) ” BE-— DEAD 
aay. Uk, BiA JS XERA Ss, DUE , KENA S Mees 
AD RENS. AR SAA RARE RANA SERM, RATER 
AT TESE eA Gls I APS CABS Pla th=, 


MALETA, Bell Junior ook "Dar Z HR, AS) 
42 TEANTLR RAIZ ASS, Pe USOS KIR aD, MAS, ESÈ 
FP, ANTLRZESITRTREER LEA ARAS CAI. Pef JES Y ANTLRA BATTS. 
E UNE EIER 
fE. BATA, AER, (Ser DI DA EAT DASE. 
BA, ERT RLE Y TERRA SANT. 

fe RK, RITENE , WER IE LAE ANER 
Z, FS SI eT ASS A. RMS 
ZJANTLRIS;ATAICATRA , ZE SMS rel SSS 983 ANT pr 
A. EIB KES , Pell TES ESCH MAIER Se SANTLRIBIA , Æ 
IAAF Z BUB ER E BRA IO TR Tes CTS ER RR Ll, 

Zia, ERA, Fell TESTS EES 


AHH "ePUBw.COM" 3838 , ePUBw.COM #A(KESSTE: ÆRE 


Ff Fa! | | 


— B54j ANTLRA ARES XM AEF 


TR BDP, Hu TAE TJ UIA a Sav AK RS. Tx 
AIJIBAEJICSVIZIL ( comma-separated value), JSON. DOTEUBiSxt ( TP 
Hy EE ) LÆRES Mili. LE, Pel IS E 27T Hr Se 6 A SCH 
laa AF AAY4ATI. 


RS RIE) 


ÆR — aH , Ser YANTLR , 18 VRE IIASA. DUE, KUE 
Misha , FI ESCRIT , GIS ZAR , EDER, DAR 
NSF HINE Tær JU E, NET, IOVS TER 
e DANE GMA AAA, ASUMARBANTLR nC RAIA CII. CES E , Fi] 
HE NE AE ESCH, 


FK JA BEL DOSE EES DAN TL RI S JAWISIBIE. Bt, TITS A 
Ela SRA, SIMRE C BARAX. BIT , Sei lat 
RS SUIS HOS SAIS ( PS MIL AENA, ØY, Æ 
iBHJ— NAT 'Xxm-iBiB-Ei& , MERK 19788 "fTiE-Kik- 
Blaði] ). 88, RIEN DUBAI MAHA 18889 
2518). FETCH IAAL ER , TRR GT LAIEZUSEABANTLRIBIZRASIAIXI ES 
Ke 


WAS, Pä ET DIE THA S RS Ata | (Be, BITS, 
BAN ES HEES, XM AW , CADA MA BOM , (H 
A AMS AEA E ES ARR FS , URB 
SE Ell erleben e, IURE, í ( H) BITER, AAR RAAT 
NU; CI-2B873/P f — P BOXJBJ ) DEAE. REZAN , FRE al 
BAIT ER SAWS SMS ABA. EARL, NEA 
aste TP E FE FF 


X Eis] E RERO PCR, SB BU AUR BABS , Gr ër S ZA. BOHRA 


HUBER: 
FÐ) ATA, Bin NAVNA RAIN, 
JE : ESTAR PAUSES AAA. 


AE KER : — NAS RETRO NASM , GIS 
me. 


TES: FRIÐUR , ORS PRE E BL UE 
AR, 


ASMA Ex, BANE AAW RSS NAD. WARS SATA S ARI] 

( EmA- BIL , Backus-Naur-Format , BNF), SEK, AB, D 

SAS AS UE RI LAFBUA 

MIS FR , Tier Si CODE ES OMA AÐ : npe ( ? ). milena 
BIR (*). EDZR (+) LSR sp. Extended Backus-Naur- 


Format , EBNF ) , 


KÉ VRÈ ME A BDA AS 
Ww, RATE MER RLE, Soit A EE RERBA teo, 


5.1 RIÐ SAE OI Fan 


Nn 53 a LER ES EACH TELA, STEI AED ASA, "E Gelee NE 
(procedure). (ICE , ANTLR SJAJAN A PHS RAMI B T ERAS) + 
II. EJ A WU DEE BU, AAR emi : ICA Aer 
RYMAN HER. Kæri JAN DES RAE, BJ Soen 


SIH AER. WR RAR BE TI NEA , AW 
EMEIS | LAME BAGS MIF. ÆRIN SJYRANMAÐJNÆR , ARE 
STE RADI EREHE , PRLS OES. 


BAÐ ABA SALA A KJØS LEES AS ERRORI FL 
grammar MyG; 


rulel : «stuff» ; 
rule2 : «more stuff» ; 


FIS TE , dll JB ACA Joe HJ SAU , BI Ern, stuff» AAA 
S. bL RU eet ( #frGæmain ( ) PIK). 


JI f BM EA E E , KUE eet , BZHARE ET SECH, 
HZSM AEF. S, YURI E HJ FIN VIBE, LAS 
Ao} MBs B SS TT ETE TIRA, AFA f. AX, IT 
= , LSK IER SAVNA E738. 


IY RIAN AIR "OI S PAB Ei IO) RAJIZIT. KAREA] 
IS NI Ea , HV TINAS 
MAAR. ATA, BINA TC Iae A AA , ITE TT 
MAIER. ERER , MAUI ERA sentence MI FRE, IFA 
XMLXCfE , Fell JET PME document AAA (EY ERA, ITEM Java, FA 
LA FHcompilationUnitA4 (FAR IAAL. 


BITRE AAA Che, EEE BNI AREA RANSE, 
HH Ti ES HAILE BAR. GMO, Treverer o 


IEB9JIFT. " (a comma-separated-value[CSV]file is a sequence of rows 


terminated by newlines. ) HA , is aAMnySitilemBws , XB 


BAB Rte ANNI EM HAI<<stuff>>, 


file : «sequence of rows that are terminated by newlines» ; 


ER, Sot TEA, EE EE AURI ll, CAMERA 
PEAT S aA MAA. ER , ler E Bee E ZA 
AHF, TASAS. TEMA OA ABBA , in] 
ESE SN E VB, E 


an LSR TRN 45" 


BEER, BN, —MInte FYIHESHIRAIFER (a row is a 
sequence of fields separated by commas), KE eat E TE 


FRA (a field is a number or string). RAJBHAR TNA : 


file : “sequence of rows that are terminated by newlines» ; 
row : “sequence of fields separated by commas» ; 
field : «number or string? ; 


IDE AA JA be Or 
IC RJava VIH REZA (FOU Haal Se SeH ). ERARIALE, — 
^*'JavalBJ miEER7L ( compilation unit) H— TÐ AMI ( package 

specifier ) AT NES SEM (class definition ) Ark, HA , £ V. H> 
We-eclassJP8 LE reit AAKA (superclass specifier), 
AJBTAYSCINIEAJ (implements clause) , LURSHJÆNIR (class body). — 
“SHE MALE ES ÐS s NIS (class member). —-NÆRkKAET 
LÆRAREN, FREE A. Aa, Ee Dëst FRI A "San 
HANEN). IMAC T Z< TNS , Hem, Gol KIT, RR 


Java VHE TEE E 
HAN FARBAR : 


compilationUnit : “optional packageSpec then classDefinitions» ; 
packageSpec : 'package' identifier ';' 
classDefinition 
'class' “optional superclassSpec optional implementsClause classBody» ; 
superclassSpec : 'Super' identifier ; 
implementsClause : 
'implements' one or more identifiers separated by comma» ; 
classBody : '{' «zero-or-more members» 'p' 
member : «nested classDefinition or field or method» ; 


ORAL avah AÐURFEIÐSÁJANTLRIÐIA 
EE 


FRKA. 
5.2 DASUSBSISZ UO AIS 


—ADAFANTLR STATE AAD CRIA Rites EET ala la SAIS. BY, —15 
DEFENSA MD. JE SAAR. THRESH A, 
jes MIZI. RRENA JENS FME LU S ARAN EANTLRE, AE 
VEN SC (ES LEAL. (let DIE tf, MmIF21. 


tH ELE MAJA AY, SAFN EAKA, MEME Err 
Betiz PER STI Ern, RA, ARR EIR Xx , RELAJA DL 
BCEE) A VV. GIRO , — MARA, AR ARA as sy Ás Es 
RAEN, Ma, ARA DLE SANT (i) AAA. HÆ F , HANE 
¡AMIA AE EI, 


A ae, $4 FRAPE Z TE AMUN Ep JEU gr, SENI 
SST BB Z THIGH, , TORIES SANSA. GAN, 412.4754 , 
SEL HTW3CAYXMLIB SES , INVENTAR RE SEK, XML SHD 
äert , IRS PITA SILA, ARR EVR A. AEX 
AA, (SETS NE RÆÐI ADI, CREE SSE e 84 
BAD TT EZ AAS PAJÈ ALE AAA. BUNDA AKIN Hu Bi 
FNS AS VU 


FAXMLAS CS, < ? xml... msn] le NAA : encoding 
Standalone, FIBA RA, AY, HE HDS a HTSC he : TER 
VF HUES | EMI MT IA, MAAR AT AAR aC 
RENTS. Ba XML AGERE APA inss , ALAERIBZSWIFEB 
Mo EBEN SARA AW ADANAS. RIRE. 3p pe aS 
J, 


A SS HZ PSP eri 
HJLIE , Aid, ESPAI DAA SA NEGAR. TEF JA 
PFA , (MSS EITC BUPER, 


ERAS TARE , KINDER TGENFJIANTLRÄRIC , ME — NABER 
LIED, ENTE, Kele EXAMINE E R, ASCII 
IBAKANTLRigvA Za, RA ISZFIJUIJELKIBEPSIBKIAIZAFS , A UE 

ST A TRY o DIE, ENER , RUS IE RE PAAR , 
MEARS NE EST RE DEI rE ESCASA, 


5.3 f#FJANTLRIE;AiR5BIJSE AE Sat 


WE, KIRA SSRA FAI. Gol NEAR | San leeë 
¡IAE AMAIA SE : FA) (sequence) , BEBE ( choice). (lr KA 
(token dependency ) , ANRE (nested phrase). ÆZRIHJETT, 
Bou IDET BI EI. MBS HR +. Doihl EHS Uber 
DIS, DA, BOA , FOI een STR HN ANT LECH, FI, 
a AEE, 


1. FØYET 


CIE Lët e P , IMMER ASAI UIC , UR LEX HRBJSSXE M rH 
Sá filet Ae BUBEIRHITTP, POPFOSMTPI READER “MNES” 9, 
EEE ÐA lR DES, VAR A 18 6 MES. BRI, FAFÈSRZ—A 
POPERSS SS TAT BU RIB BASS I : 

USER parrt 


PASS Secret 
RETR 1 


STTS NFI. ASSES B-—1281AUSERRIRETRBJA RES (RA 
F), PEER NTF. ELISA, BTA ld reet 
ET DARF, REIS VEN, Be NRT. (BABAR AX FAY 
FRA] , RAN RABBIS CSU BUG), fEANTLRERIOFR , MARES ARIA 


JJ : 'RETR'INT'An' , EA, INTITAÐÐ SERI A15. 
retr : 'RETR' INT '|n' ; // ME “XEF -RA re" mj 


ER, FI ABR EA RETR ' BJR STD S RIT SIS], AU] 
ARES AGE RAS Se ( KM NESTE. STARS MINT AA). 


FA ERE UV AI ETR SS EAM ae ARANA 
SIDEBAR, ELD , BlJÁRETRí A Jretrilli, ME , FBAWA 
181675 , BATE BESAN FABRE | FÅRETR, 


fz NRL rte EC VIA , Matlab , PE TRIES [123] 
By yl v AY, FAERKRENSFAN], RIAA MWS Pac , (BEX 
FAN, SZe]j]TSEBAIINT INT INT INT INT INT INT INT INT... DIKAJI 


Sall ERIC 


FA SE + FR PS SCRA. MIRO, (INT) HA MERA 
EN. BAAR. VEAS, ITHEAS. RRIETA , 
BARINERNA “SIESTA BF INTE, DSRS eS E: 
AE , SX , ANTLREIZ/IAERKBSTSTA es ee ASCH GI JAIIJBEAY. 


FIERA MOE: TS LEA AURA O BA ASUS. CSV AB 
AAT PAR. TAER ICEZGHUBJES T2 HE FHANT L R 05001 49182 : 

file : (row '\n')* ; // LA 'Nn' TESS Uri al 

row : field (',' field)" ; // Han VEXYGISASBSFEA 

field: INT ; // IREO ERR 
fi lekeas HIT IFA UE row'Nn' FAIL. ER ANJ 
SCRE \n' FAR. romlige Fr ETA ETEN EL field, 
[ERAT ' , field ale, ', "Wett SFB EJ field, rowhlumMH] LEO 
JUL, 1,2L1&X1,2, 389521], 


PATRIA, An, FEA aval), & 
NETAH SERES : 


stats : (stat ';')* ; // LES sk E LA ';' 21509188) 
SZ, SHAS ALAC = BJ TIKI, FAIA LAER ERAN FEBS 
FÐR BENIN. : 


exprList : expr (',' expr)* ; 


RUZEANTL RTS STUER I FoU. NMRA RES SANTLR EMEA A 
GAARA MUE” KRADA : 


// DALER: ' XU :' mee — PB AX, 


// ADEA TRA ' | ' SSD, BRÆT 7 
rule : ID ':' alternative ('|' alternative )* ';' 


RA, AA APRA “NE TARA, ERA ? Serie, HF 
RA AÐ CO” 45K9. ZEJavalkik , FRI BESS EN 
('extends'identifier) ? BTSF , CAF ULAR ae] s es HD. Ou 
HB, AS ULG GT aep] SEMI RH , FRIII ELLE ('='expr) ?. KARRE 
Æ 4 #0 F Zur CE P—P PRISER], ( '='expr ) ? t+ 
("="expr|). 


2 Ge, (SNEK ) 

MISS 1 SI ABAZ Y. BI Sees MIX AYER ie) EB HS 

las , b) MEOS, WIPOPDNXFPRBJUSERTURETRIEA. IAE FIZE 

PARTY ZE. HALA aval AMADA member XII PEE 7 — NE 


AVSLÅ : ««ested class definition or field or method»», 


FWA NER ISE "mes ARA e PAR, CEANTLRBSARRUER , E 





FA FAZ NAAR AA RM Fees (alternatives ) KAERA 
R (productions), God. CERA BARI. 


[SISI BUBSCSVIS;Z , ATT aR E HU sa Dr e dH. WFE PHE 
SUR SERE. 

field : INT | STRING ; 
EKSTEDT BT LIER eer, Dar , 16 .4rRBJtype#uIJ E ll 
HAIFA ee : 


type: 'float' | 'int' | 'void' ; // RAPEXNAJZZY 


£6.37 , RIVERA PEER], RY )HT EEE EUIS : 


stmt: node stmt 
| edge stmt 
| attr stmt 
| id '=' id 
| subgraph 


ARNE , SARA] "Ge, HI L EZRA". REBAY 
zi, (SS (EAA |. 


LAA PAY SUS TL IE VEK HOOP RS 2 ARES, MEXICA , EP 
K, REAR KER RUSS I : (lr Ek SIGN), RAP, V 
ETE, A, EFE, TES IR TIRAS HORIS T, 


3 ATS ART 


TES HUG FEP , ZTS SB TNT R Mart labs als AER ST 2 3]. AS 
AAS PAIR $m, ANDARE MUS E R ST TIS A ATS ARR. I 
BI, WRI Maa PER RATIS , RAMEE NEPRE E 
BI, ARAM , IBA MER NIKE Bo 
HS , BARRAS TD RIR T DENE BECK. ELIAS, ILA 
MER: RÆ TERJE : 


vector : "FT INDE "I^ í ÅT LIPS DI Zl; LI X 31. was 


SAY P AIRS SES sR , (res SCH, JURA TD? 
A SEBO : (...).,(...JARI[...]. He. Ap FIN Tee E 
W, ZC GR AWS , UMFAR TR SIBI), ARS VEVET 
FE. 


expr: expr '(' exprList? ')' // KA F(), f(x), f(1,2) IRSA 
| expr '[' expr ']' // Wali], a[il[j] Dëse 


FRIHETER BEST ABTS ZINA S ORE 


examples/Cymbol.g4 
functionDecl 
type ID '(' formalParameters? ')' block // "void f(int x) {...}" 


formalParameters 
formalParameter (',' formalParameter)* 


formalParameter 
type ID 


REX AKE6.27 , BEH Ss BRAS XE M. , HIRO 


i name" : "parrt" , "passwd" "secret L. 


examples/JSON.g4 

object 
i Q1 pair (',' pair)* 'J' 
| d UJ! // FYR 


na pa STRING ':' value ; 
ass ANAIS, 286.515. 


mt, —SS KA SrAEPVURISITBEIAKSRRRHS. ECOS EA RC 
KAJMER A Aa? b: GSE , REESE, ?AKRER 
HJ:. 


AN ÆRES. ØY, — NABER OT RG, 
DIFEREN. AY, Bel, AULAS DRNA SRE Ke 
SI. OR DMA Aa, (i) JA {while (b) (i=1; YAN. (Go 
mær Reg HS ES 


4. HEEN 


REBAR SZZ , BB BAUOSTSTBISHJAST. FALNE 
— Ae NEES, CHÈZ TREN. AGRON RIAL. SZ 
FE, —Pwhil EM CIS E NRETE IN AIR AURA. Gr, fi 
TERBIT ARAR BEILANES 4. ATLA, WSR ARATE V HEAT 
(SIA GAB, Ritts ABW (85 BYR) ) . 


LEIS TER EFA ERE ZEN. — while RANA PAE 
whiles , BAR MAS FISKI, BRANT RED. IBALL 
TH 89 RUNE SH, (FT "MARE" (ER. XS EAM NE ARA 
UT RB : 


stat: 'while' '(' expr ')' stat // [CAC WHILE GI 
| £4 Statf "P // PEGES PETE ODIA ALAN TR 
eu // BIBRA 


Bro. while PAJstat = MENW , Colle Mae Hina sS Bw 
Eo), B73statWAWU ÆA T ab 3c HS [FB f ES, RIME BRA 
(directly recursive) B$, WRF CHS PSE SHRM , stati 
MAN locks E else (indirectly recursive ) AY, 

stat: 'while' '(' expr ')' stat // r WHILE 155) 

| block // ME NETRANE 
488 // Bnp 

block: dU statt (EX 3 // Deets HET Ris ZA BACAR 
AAA EISE al oa SHANAHAN , DS NÄR SB APES RSS 
VIÐUR), Lil] KS 188489, IAT RE RA II yee SEVA XV. 








få S AT ee Dee, FIHIASEFHANTLRERID ASA : 
expr: ID '[" expr ']' // all], a[b[1]], a[(2*b[1])] 
| '(' expr ')' — // (1), (all), (((1))), (2*a[1]) 


| INT // 1, 94117 


PANE ACERS RS AA. ES E eA, llk 
(JENI WAN ee PES AS expr. SAL, RAS ENGS BILENE 
RIRAN. MX MIF HENTER, EST LASH BAA ESES 
MAE 119. VES (bro SD NA A TILA EAT, 





5-1 HAMBRE DATA 


IFRNFK J2. ID PAE, ADRESSE E D Raf V SAN, HF 
TT BIAS. RART ba lT SD RARER ER SOT AAS Ue (AA 
te ÆANTLRA EMADE] PEA MERA AA). BLE , (CSR RAEE 
aT TRISIAAUUJRS |F, HAVS TAUT AA E CH JIRT DE 
< ` ART mæexpr , PRLAR Rte PRA (expression). ŒR 
FH, LN EäevprUOÉl , 2813 DAIKIL. 


E ISI E ES H áh 
€J E = ARIZA (206.535). War. BHAA ARA IA AS 
TDB , BEFESTER EIER A WOH DIE , XE IR 
&UTMBHJSTB. 


225-125 TANTLRDI Zio, VÆRSESNS |. 


5-1 ANTLRTZ/D RIO 





H ik å X 
X DE Reg. US HH ay T UU] x 
xv. E PU pi — FY LM TA 
(... |... |.) PAR BP IEA SNF 
x? DLAC x KA ZE 
x DU fit x ZR EX AX 
x + PU Ae x — uk A IX 
dE XE. X. AW r 
ERN PS 8 XE LAA Z "6627 x BJ r 


SAL, IFI TERURE BR , SETAE UES - 2. 


5-2 JE lT SHS SAVE 


ÍR IV 


FEAR 


tir 2A LEER] P IE, 


tir II P TT H IE, 


KEH IN 
in] o OBS 
HERA 


— 


= 


(3E : SmallTalki& 


5.4 ERER. FE 


fi 
ED NR E ATES REPS, FAIR ETAN V ÆR KN MA TAM 


$ 


W) Te al AAF tg E e HD (SA m ARMS) MEZI, FRE 
YE] SR EK: 

X y isi 2 // x RERÁ y, ..., Z 

'[' INT+ ']' // Matlab MEE 

EÆ TESK, ATRAS, AFYA — NERA Ort, MEN 
SREI, Ho MTT ÆTT V ÆRA SMA TIN. BORER TALARA C 1 


HT] ROLE HHR TT AR riw HU SG KR sN. PENE ØYA: 
u')9* — // Java HR ts 
// 253085 
BÆ-— MERAY. FRED APS, Grad — ilk SAR, diz 
=. PHC HU. EPROUARA DL E Ia KA UU. OF ELIA eg 
XE Rm SS | PROMO HINE HU BR, AEST] [i] H ZT BW q A CA AEST BU 


(statement 
(row '\n')* 


RER , DRERA. Filed ØL: 
expr (',' expr)* // MIRAR 
( expr (',' expr)* 17 // AÐU ÆR EIÐI AÐ Esen] Yd 
'/'? name ('/' name)” // LHV Si 
stat ("." stat)” // AFP SmallTalki&4] 


BJ Hribar AB. OER BY Bod td En RT. (nl, KAKA 


XML br. Pres ØK: 


type : 'int' | 'float' ; 

stat : ifstat | whilestat | 'return' expr ';' ; 
expr : '(' expr ')' | INT | ID; 

tag '«' Name attribute” '>' | "=" '/' Name '>' ; 


MAE Sm ZA PAD Tp I S UL BC. XX Ep py ØIF Æ NG XJ AY A 
fis. MA Hd. Fam, 


T expr 'J' // BE Ce 

ID '[' expr ']' // SAFE [RK 

“Tt” start P // (Ehl SS D tr 
we" TD UI," ID" * 77 STEN 


Ex A AS Fi Zi J, Ern p| f t IATL. Java MWE. ip EB TL 


HR HC VL m ZZ ny Python PGE X PESA : 
expr : '(' expr ')' | ID ; 
classDef : 'class' ID 'f' 


(classDef|method|field) 'J' 


, 


MEDIA. EEE, — Øst) 


Gem 


-A P 


TARA Rae At I SANNE Mae AD ies , WER AT ae HRS 


FASE , D< BTR F| DERE ENN, BU AR Td ERIS ES DIE 
ERT FAA , ARAVA (left recursion), KIKARA 
be, Det A, AMA HTS AS lr HA S AE TE ZE ER 
JA. ASX NG , |RiZE—MA#AIAAZIAKIUISE , COHAZRZANIMEIZ 
ER , ARIAS. RALEA , BILL, REA |, FD, STAR 
IAT BA SKA NFRAN , — NINAFIATÆR HESA NERAL. AN 
EAS REOR] LAE ATS BAY RA XU. KES WN ae RA LASERS : 

expr : expr '*' expr // EH '*' KAMAR FEAT 

IBAA 


| expr '+' expr // CACH '+' FÆRRI RIAL 
| INT // VERS BARN AF 


AEF , rer ANSATTE , FERANIFERNX. PRAIA , KANN 
LARA LE D Ua ABS fi IES IXIA 
(B) ERY See a II a PR ATUL T T FASARIG HRL 2511 * 2—\_ AAR 
FE HAHA). XFI+2, LAB ARRAS — 883923 x ALE , JE 
5 - 2 UBS IAS ATA 





1+2 1+2*3 1+2*3 
expr expr expr 
Pl ka TN TN 
1 + 2 1 + expr expr * 3 

AN IN 

" p l + 2 


5-2 RRA IMENS ATT TDI 


(REIT 1+2* 332 REDS A. URS , LAN RARA OA , NUSS - 2-RIBJRU 
SS A , FRIBIRSISTAZAO TINE 203483 
AR EA, RAO ESSE AE UDO SR 53483. 


ix de AHA RAM, (ANE ATARI. ASMAALA , 
PIZOBison , fSEFBBR/PBERIGAKTRAEJS AFR. 


EZB , ANTLRIGIH TARA LE FE BANE s ELA RR, Eti 
TRA ES ENER. BRO, expr MUA, SAM TO ÑU BU , FALL 
ANTLRTEREZR 1+2* 3 BI V. [BRAT SST GRE Z. SALA TRO E. ANTLRÍZARE IS 
SX RIBUS, nest Eme. REI, Es 27 
Tau LL DIRI ECE Sn. ALA IFE a AR Lia socis 
AF IiEESALE. RA, LDNBg2^3^ASLBEREALLETRSREREEZJ2^ (3^4) : 


expr : expr '^'«assoc-right» expr-// ^ INT P H 
| INT 


E: fEANTLR 4.22 8 , «assoc=right ESKE eta Se HSS ECH , BUSK 
AEE, ESMAS, EASA : 


expr : <assoc=right> expr '^'expr 
| INT 


QUES - 3Pr Dr 23 TP SEAN [IN 
AZ. BAI KREME ADC | A , BITTER I 
LB Bie ATE MANE. 


1^2^3 1^2^3 


expr expr 


A ZN 


expr A 3 1 ^ expr 


ZN "k: 
1 ^ 2 2 ^ 3 


5-3 cn Tale A DIS HTS ATT 


AS LIA MBR A DOE. MU , Seit Ju B^ RA , KITA 
TREN Y EUS (142 ERES) , 


expr : expr '*'<assoc=right> expr // 71284 814869 
expr '*' expr // MACA '*' ja RAREZAS RA 
expr '+' expr // MACA '+' BDT YA XV 
INT // Vaca TRS SV F 


`.  —— mnn —P 


AVGANTLR NEAR SiS , FMA ZR ESTIS] RAB AV ÆR 
E, ANTLR WEIS AAS). ZATO , ANTLR A0 LINE ACS, EOE 
DILL ee Sla T. ABRI ESTER HUT ` ÆR MSE DIE ZC 
LVA S AS. gl Hidexpr i] EEA, AA 
PRINTZIMI ASIA aE expri Á SAS (ERA (right 
recursive ) BY, SIT H] GRADA Amis |FH T expr). 


SRARANTLR 40 RIA ES Ela, AMECA AI, KEKE 


TET er expr MU RRE FAUX , SÉ EEX ES : 
expr : expo // MN expo MNBR f. expr ANN! 
| pee 


, 
expo : expr '^'«assoc-right» expr ; 


(POR EF (Precedence Climbing ) BARRITAN 


Ze FEAR Fa Se] RS) BRA DATER , LAGT SLA 
E RPS. BE, Cl aS EOS 
AMM], MÆRE Ba SHR DTS TE. 


ANT LR(E BAD UNS ANI RE, IBZESEJIIBERE A , CEST Keith Clarke 
BI1986“FECHY LF. Theodore NorvellBé EBIIE f NEREA (precedence 
climbing). HALE , ANTLR BZA NER II NAME (predicated 

loop) , ZEARRA NAN RANS EELER, Dou It LS IRA T 


SI, 


fEANTLR 3, "HS, , RA LAS ZAHA, A expr lk 
DEZAN, EET UGG OSEE SOT, SI, FER BRYA Ak Ge D 
SARERA. 

expr : addExpr ; 

addExpr : multExpr ('+' multExpr)* ; 


multExpr: atom ('*' atom)* ; 
atom : INI ; 


CA avajX #FAYIEEH , SS AIMAR, TIC IIE TE 
JRE PINEA , REF NS 


TEH TES. 


ANTLR ATS, SAME ( BÈ) Ble e AUST ALE. TAA VUA 4 BAX 
K, MARAT ABBA, Falk. GUARD, fEJavaiE;iAHR , Tree, 
HAUT EN FRE T ZE ( 17247 M29117 ) , 


ERP , ELAR Be aae N TS Rr Bof CDe, GAN, FABY 
AULA ES FYRRA ABRES, AN" ( *a [1[1. 


decl : decl '[' 'J' // (FREE ME [] BR 


| '*' decl FT X, "OI, Px 
| ( deci. "2" FF eil, (KIP, XIU 
| ID 


Ak Y REAZANTLR ( f&FHIS;Z SERA ) SOSA , SKE, 


12/5 731E , HACES SIT SW US ETHER IRI , WS T 2/0 E HB ANT L RIO 
ZK EES, AW, Ce A DG DER ZA , Ra FÈME 
AAU HAS ARNA AS. IFES THR GSHT ARIE , RA 
DL, SEES R PAE ANER WA. aT DIES Sco Ee 
RESTO HAAR EU OM T VARASBJ AA CE ECA 


5.5 RAV MANE 


ISIS E. ART ANNE nda UU BT TRI. BA, SORT TAL EA 
MAHI , KEN gr Br SEE UH BUST H Sa > PISANS) 10 ( fanaa 
JAINA , RRETA 7 BER , Zu JELISPrRA2IJRJE (f 10) , Æ 
AlgolrPASIRyzef (10). Sie, f (10) fEMProlog#lJavaB#lGolBFAIJL 


AT aT rÐ. Cl E , At. WÈ. BHB. 4 
ER ALAREN. KAFARA. 


XÆ TTS, [FE] eu J REMASTER , PASTA , woll ler 
(Ju F DE rn, MAD ee , lee UU TR 
KISE DEES), ZEANTLRA, RASARE SÐ ÐA HEG, MERR 
SEN SIARAN aM) , nA: 


ANA RAR RI 244. 


AF is AAU E RURAL , ANTERÁBSYT — Aa 1 185 CHR AA 
f£, SW, ERA a TR ES RANE AA SITES , FRÅ uz 
ENTRANTES TILA EZ. C Sin SAS ` AVADA S FER 
$, mu HU LES SBF, GAN, IDE— MENA, MexprÆ TE 
FA, 


IHS TF, ABRA — PERA ( lët lau at ) PER! 
— 25 Wi A SAX I pri. Ce, FAR, TEE, ARBRE. 
JLF BSES , BMHÆMLINI SONS DEn , AKE SIXLIAIZIFS 
Nea. GRO, PS ën CASADA TTS BS SS Tr tÐ 
XJ EAI SONFAF uu T SAT T. 
¿ 
"title":"Cat wrestling", 


*ehapters" sl 1 Lntro"i"a.w En aux | 
} 


ANT MF EATER. fEJavarB , STEPS A/*...*/ , MEXMLY , BITE 


ENEE l --...--> , TRIAL, NA 
ERA. 


WAS. ANA NCAA, REAGAN A e 
HERE SSN FEEXBNY, GIN while". '*' , LIA ++, Tt ER 
Rx [SE FBASMUAMUL TAE | FH ' *' , DOERNTHAIERER. KF, GMT 
ABATE , GIRFEIEMMULTAUU) , MIT MES [FB f MULTAJSGZAL 
D. 


73 f EZRA ZAN), LEG I RE FJAR A Vin] AAT S aa ZA BS HG RIS 
Å, Rist Exes BAAR a. 


1. LAURAS 


BAN AE+ — VÆRA AE TANV DB FEAR RAF Fy. fè 
MIÉ, SAFARINI E (...) ARA. AAU ATCA H 
FLIÆASFHBLÆ NSFE, FARE , MICE RU HER ere ES 
f : 


ID : ('a'..'z'|'A'..'Z')8 ; // R 1 SET AANSES 


-EIBBJANTLRÉAiOrR , MER IS SIRET] B ESA : 'a'..'z' , CHR 
=) aS: HRB. sis EE A 9721J12289ASCIIIB, RRR EE 

Unicode==# (Unicode code point) , SL MASF'NuXXXX' , HX XXX Æ 
D'Uni code Ser Lt Htl AVIS AB. IKK , ANTLR ENIRAN PAF 


mee SERSJZa : 


ID : [a-zA-Z]* ; // FR 1 RENANE 


SSID AU BASF re A AUI Sl RE Ee , BIRI enum’, 


grammar KeywordTest; 
enumDef : 'enum' '(' ... 'J' ; 


FÜR : "før" z 
ID : [a-zA-Z]+ ; // KÈ 'enum' KA ' for' 


IDA Beng HL ër Sen ul fortes , Xe Rare FYN TEL DL BC 
(ANAS IER. BABU , RSE Y RANT ÆRE T (RI HUHH S 
AAS SC AERE VB), SE, ANTRO A MUA STR SS , 
FHS CTs RUH Et, ' enum PEAY RT ER ESTE S Jin] AA , 
SME VON Z Ie. AE M Dell BU. ^ ANTLRISI2:22 TES ELA E a) 
NTT AE oz oS FH IER ERA ARM, DNM , IDA N ERBIAK 
SU, Æ HAP , CEFR A. ANTLRTSEZJSERTER SS SPREE 
PREJIT EC E MAM AAU BU, PE AA Ben H UG GA. 
D. CCS, ‘enum AA T CCIDB SAFER. 
AVAANTLR Aaa ZAK SUNG , FIBIBJKeywordTestiS; ABUSE UN 
FABRA Mala NTE : 

grammar KeywordTestReordered; 

FOR : "FOP 5 


ID : [a-zA-Z]* ; // FREM 'enum' AN 'for' 


enumDef : 'enum' '(' ... 'J' ; 


Pisin RFF PATO , ARAL me 31286. SHANA SIDAN 


2. UU OE 
NLO RAF FS, ENDA HAS. 
INT : 'Q'..'9'+ ; // puc 1 SSCS 


Bd: 


INT : [0-9]+ ; // ZR 1 NESE NHF 


DERE , TES , PE, ATLAS CEL NENLBIRK , ARSE 
SUE V (ATA LEA RANIA MU, nIZge.51», EFPBJAU E Zen] 
LIA. 2101228). NERA 718973213. , ERA DA Aa 
EAA ENERO ARENA Ih MIE , RAS, eR Ae, — 
SEGRE PEARCE, BEST, BIN eA EA Y 
GRAFEN, 


FLOAT: DIGIT+ '.' DIGIT* // [Æ 1. 39. 3.14159 =... 
| `a ` DIGIT+ // Pic .1 .14159 


fragment 
DIGIT : [0-9] ; // MER NA 


EXE, FJER T SBÐIIUIDIGIT , RRIAHESE+#S[o-9o]7. BLAN 
FHA A fragmento LASiRANTLR , TAM S NAAS , CRRA 
AIARA. SEERUP KMS | FADIGIT, 


3. LB SS 


kr E Der ÆR "Hel Lo DIER, LTE 
DFAT EE SERI S S, Gbale Geelen bi SETS 

(Python). ABBA, Fell ANE RE APURE RARE ` RAD 
AUT ZAWLSBAA. 


PBI AANA A NN 18 Z BANEEFTT FY I. 
STRING : '"' ,*? '"' ; // DE "..." [BB S Y ÆA 


AR, ASE EROS TA. A, *HE— MER , EME NES 
FERIA MERA AREA, GPA, GELI-ENEEHER , BOX CERTI 
A. ARRAS Nae , ANTLRIBW E RA O ( ? 583) FER T NISRA 
PECS A ( nongreedy subrule BYS. FREE K NÆ “ARE 
E US E AST , TRUST 
IU CHL De P, AEREA AUNAR. AXIFAZDOLECAY 
SHD , 15815.60. SZ, “TRAZA, AEREA LA 
AIR (ENG EEE JSF) . UR? MRAZ, REE 
Ù, RAI MILE S | SEE EB At CIA T, BHISE RHO), AA 
«Ja E PAS NE SETA, 


EI JOS Tp NG ANETTE , ADECER. 73 1 REIS |) 
a, TRIBE N JUV SIR Val, EDESSA, MURA =t MONS 
SERFS PERA, Ri ISS Se RF, MANI BES ÍR AEE X 


sk 


FJ : 


STRING: SS (ESC) age *5* | 
fragment 
ESC : "LÅT | VV 5 // NSR] X" FO VV 


Eich | ANTLR ASA US TIE , RULE) SET TRA 


ELSE. 


ME , STRINGÅLU PAE BER ESCA EZANM] ( fragment rule ) e UT BOE V 
FFFA, BRASA ERA ARA. * 7 KRIS (ESC|. ) +? 
fe AN CER RES NUN , BI NA DIN l SAE, 


4. AE OSA FH 


SAD Taa BCE EC JURE LABRAR SRTR, CLARA aA 
ASM At Sin , MAA. Za, BRATT Ter KU a ATS it 
Aia, (Hii, aal Tras ATR HFAA , ANA A ES 
BIJER. XH, TANTRA TS. A, FAV AAI 
=p A SHAAN : 

assign : ID (WS|COMMENT)? '=' (WS|COMMENT)? expr (WS|COMMENT)? ; 
ÆN FEAR SHIT ANE NIE Se Deler SHAH, KURER 
(Esk i nie BAADER SS LIAR, lut, FØLIR AJAN 
BINEI A | 


LINE COMMENT : '//' .*? '\r'? '\n' -> skip ; // DUER "//" ESF Yn 
EE JE P a -> skip ; // DER "/*" TERR "*/" 


JELINE COMMENT , .* ? Se // AAA, B Err pn 
lE. (ALISASANM GET ASFAZENSREDLESWindows XISÉJIRITASNnin ). 


fECOMMENTAUIJER , .* 7 B2 * F0 * ZIBJEITOIZAF. ADU S itera 
[T -»xBREREZIBBHSS,skipHizHruz-—,. M, FAIA channel#sS 
SET E a Ar Baði Tt lr, BARAAT E 


WAWAS , 15219]12.115. 


DUE , LESE SR NTE Sele EAS Ef, UREE O TAS 
FIFAS TEATRET , TERES (Python NN, CIE 
AREA LABAN : HRTEM REP GHIA a ED 
ER). FYUEFANTIREFRS OF : 





WS : (' '['\t'|'\r'|'\n')+ -> skip ; // DEE SS IIE UTE 
BLÅ : 
WS : [ \t\r\n]+ -> skip ; // Dë EE EIER 


STH PI Lig SASS AF, Ma ELIANA, FAINA Y. 
RTF f E PER ( context-sensitive ) AY. GRMIBAL RICH , FÅ] 
MAXKÆRIRÍITI , FAI E ETA, Rees Cer S, ATi 
ADS DMI T. MIRO, #EPythonrh , f ( JE(AKSIRITISJABTOS 
AUT , BAREN ( ) . BÆR ton] LACER S LIBERA" BINARIA TA. 
Python AZI) AURIT T TAT RASYAYYAAB. 


= $ python 
=> >>> def f(): print "hi" 


= >>> f() 
€ hi 

> >>> fi 
"E" awa Ü 

Ç hi 


BAX NAA FAAS , 82012 .2T ri “BEKPythonikisif" HBD. 





ME, FRK s UNA ARR SS LU) mit. ce, FRA. HL 
RBAF RANA. SES SA 
mð A ZAZA EE SBR UI NER BX 
TATE IGEN. 
5-3 AMAIA 

EE EES 


Ab 1 P ET Min G fI e 22 AY I FOM ZÉ HIE TE SOA AU PS | HT] 
call : TD '(* exprList "IT? 


br TE BEI EEE XZ LP (ÆR 59, left parenthesis) Bis] iE AR 0 
call : ID LP exprList RP ; 
UP T "D" 3 
RP : WE 
xu EF ENDR AA JR, def BERI EE HETT, (nl UT e RAT SKA, 
returnStat : "return expr ';' 


JU BEATE AST EIERNE, ENIZI AY FE TAN E IER ul Ge 
(ELLA k I; IYF Unicode TRP. 
BRUIT ID : ID LETTER (ID LETTER | DIGIT)* ; // CiBSMIBARE 
fragment ID LETTER : 'a'..'z'|'A'..'Z'|' ' ; 
fragment DIGIT : '0'..'9' ; 





(B) 


iR S XÐ ER 
RYK HG X T BAN AR AN FB 
INT : DIGIT+ ; 
BF FLOAT 
: DIGIT+ '.' DIGIT* 


| *.* DIGIT+ 


PLIGG G) FBS TP HO 


Te STRING : 7" 4 ESC | x øT "W à 
fragment ESC : '\\' [btnr"\\] ; // Nb, Nt, Mn... 
DU ACIP FRE FE 

HT LINE COMMENT : '//' .*? "Yn" -> skip ; 
COMMENT p Ch KE CURT. os skip i 


TEE ras Hm UL LS A STÍF ER dL 
WS : [ NtNnNr]+ -> skip ; 





IE, Sou JS [B Y IMA aA SOF B aie GA RU AAA 
DI. Gan NFS SER. Cie ST BU, SE 810 i ES SAR. 
S— , CIS HU TE e EEA. EI, Fi] 
Ë , ANTLRXSTS;Z RUNG DD T — EAT PR. 


5.6 ÆR Ir rr ee As 


FAT ANTLRAVA NOT BÐ, MIZA HE EA Ia Tes Se STUE DT 
Sé TBA. SENE DUUS EPE lte rer HL Ern), SER 
IF , RATT MES REFS EIAS , AR HE TER rer aen) 
Aa ( XP SERA Eer Tes ( Scannerless parser) , Si] 
code/extras/CSQL.g4 , DLE J VEBSCRUSQLBS;E GIB SABI ) , 


WER ADB AAA LE AMET SANAR, SES SHA 
FERÐIR. ba, ITB] LA EA AIR S. 


JENA TH asn DEL HA ETIT DN JOAR. X-T SEI GU, 
KAVA A AVES ERMA FARA. AN, Ge S EN 
Ere CET AN SI), 


ia AD MTR RAMA. REF, FAME AA i ATS. HAD 
Tawa , AURA LCE SaaS phaway pe Sis XEN 
EE CHANB, 


ADAN TESIS. GAN, ARENAS 
FRAZ RBA IE UA , ARIE El JABIAJINUMBERÈSBAIEIiZAFS, 
DEG re NEAR, 


MIB AD YT áa RJ LALA TUE IE SN 
KOXMARSAIIA Ta TR RAS HATE NS VJ — NA ATAGAY 


LAT SRE. 


AA , UREAN OREN MARTHE , BAAD NT ARM 
IAS CH AM EAR Bis; ARA ies. VII, NUSS TT 
Bir UE TPB A , BRA ia ADT ee E PHELAN SS ARB ( E 
TAR ) FISIESE NT AAT A BIA TES. 

SPA iB r SEW IRA SABE ACMA DR MALABAR 
RJ , Sc ERE fl We EIS AU El. Fella Sate Px pe EMA tA 
TREE TESTA 3 ar. 


JI T ÆR AE PER JA EA Tes AT TAE, BR NA 
R, RANE NBR LEN HER, D MEDIE Rio. K 


NIE NIE RARA, EXE rtl Eres RUE AT SS BA 
40103310. ek BRETANII —-7SHTTPAYIBKASE , LEA 
HTTPAYJIKS438 , PEER RA: 


192.168.209.85 "GET /download/foo.html HTTP/1.0" 200 


FK AI Deng EJ AE OA Fe] Bi]; T SS PER SER A, URBE 
AREA TER FREE RETA CIM VISTI. 


file : NL+ ; // VURRIRITE SAB ADT Ss 
STUFF : ~'\n'+ -> skip ; // BR'\n' MKE RT BE 
NL t ig" 3 // ër El BA SS ou HAJ EH 


ELBA, BAD ARANA AA , BAD aa Rm ART 
FRA] (A EET UUBOERXZ 2 HHF F ) . 


EN A PERI PHELAN, Meese 
—Æ MLA Tp HRH HSS ZAN , AAA AAS UUBU— (1153 PAVE BIG 


IP : INT '.' INT '.' INT '.' INT ; // 192.168.209.85 
INT : [0-9]+ ; // VLE IP trop Sp aves HTTP DR SA 
STRING: '"' .*? '"' 5; // DURO HTTP (KHS TT 
NL ; "im d // VE FT IC RAZA IEG 


WS: skp; // AS 
(¡ELEGANTE D SNPS SO RAIA 
Wr. 


file : row+ ; // Hd HEV EDHE Gr DI GARN 
row : IP STRING INT NL ; // DEL HE RAI —TIOK 


SEA, Bei TRS Est BEI HEURE VINER. Æ 
ANTE RE I PRERHEAATESEAMTSR , EME split ( '.' ) DEE 
RHB TE , (AS HUIS. , DNA MERCER NIST , SES 
EEN 


file : Fow i // VBA SSF PAS BIT DI AUIII 
row : ip STRING INT NL ; // DLECHAEXAFRAI—1TiCRè 

ip : INT '.' INT '.' INT '.' INT ; // HESSEN ULB IP Het 
INT : [0-9]+ ; // Bc IP BIE PAI TST ká HTTP AAA 
STRING: '"' .*? '"' ; // [Bc HTTP BRAST 

NL ; "Le" ç // ULG SR HSS LEG 


WS : ' «> skip; // ZEE 


isi ZA T pa G ZANM iph AR YO, Baa TESTS ras |BJ 
Wa B SIR TE S (SM KE 3 UE HY 


RETA PAET, RINK BER A PETITS LE] , br Haa ) . 


NUSS Sk EMME PASH TPIS KETTHAS , FJR SLA. AEA 
ERRATA ARE PERDAR , ai AD TESLA LS Sei E T in] 
AS. (He, GIVE ee WHA PAK TA , BARI 
FELLE Te pl HX LBD , Aas C MA AD Te. 


AAR SSA , (RARER MIER Ee CAETANI RRRS. RE 
AI FISH BREDA TD PAS A, ZE, BS IKEA ESC , BR 
ERIE ERRE T, MED, Java tese tt RB J avad oc'H 
EEE ; AMS HERR. HRS PINNE. 


ENER, KPI T RA SA UA , op 
83 , SEAN TL RELAIS MERA. HISSE T 18 HDTS RL ` Ee 


SU, Get AT SHARES. EAN, Bell Y f Y Bebe AS 
iat SHISHA ` NAR. SMF. ST. ER, UKZAYI. WE, ARE 
TS NTA GT E SS E S SL TH S HES BANENS. 


268 RARAS AOS 


ÆL at, PISS SAA Aza AES , ANÉ T SIS FHANTLRISTASK 
ACI. MÆ, SP ET RSE RADER ST. ENER, 311] 
KEP RES MM MEANS FIR, TEDUSRBTUCUBBSSFANTLRIS;ZSETA 
BA. RAISES. MWEMA | JE JF 
AHS CH lee EIE , RARA NO, FARSA PEAS) 
PAR , AMARA REZA, (Rt ay LABS BIB SCDE, 


FJANTLRIE ZH Ez, 


Kl EMEA ENES D RISE FAN EI (AYE S fI ( comma- 
separated-value , CSV) NR. CSV MEF E, AAI 
2 ER. Bes Be MAT, MIJISON , CDe , AM 
Reds LFK NI —| JAG ES RAFA. 


RR , ANBAR JADOTTA ANES , ZANEBEATRAB (NÆ). 
EARNEST , FSB RAIA. DOTRELLRAI RA S THU 
BARA AAY , MIKI INBAIRETF. 


Fl TARAS 188 2— Jie BASE PANTS AI EIS SCymbol ( ££27 VA 
[Language Implementation Patterns[Pare9]] BAUZÉ6#tbHiftit). 12 
WERE, KAITOS TE SS De ESS (DER, 3 


AD 


føll 


` 


DIS, ) BJ Be AT I. 


Ba FANZARA EE ESTAS Tíns (MES OBS] IA L IB R C 
aS LE). RETIRA FAME, CASA TEA HEJ 
Zo FERIA FADIA CHALE ABARAT AUB. eT 
HS , RITA DI RSS Pie EAS ULRICH SS, 


(AA , RIÐ ALDRI AEA C Ð NTE 
SHU SDS ` DES BEN ERAS ACOBSASLACSCANSBSRRAZHJAUE. ÆR 
AP, IIe a ral, CRAKE, SIRT 
RARE MAS LGA TAS Dën LTE, 


KIA Sie H CSV V IES ra, 
6.1 RC SV MI 


1E5.3P PKT Fe Ale Denn , RICAMI Y ERANBUCSVIEG , DUELLEN 
EMT El, CRS (H SITES , HA TIA. NAS TREN 
AX : 


examples/data.csv 
Details,Month,Amount 

Mid Bonus,June,"$2,000" 
,January, """zippo""" 
Total Bonuses,"","$5,000" 


ALE), Grën SUT BU , AIRES PWS Pie. ALM 
HEM, Dou IP) AR RRE O, Mire A row+DLECATBHY(ITEB 
Vie, ROMANIA, SESETIZEZANWE— DELEN AF, Ei) 


A RES fp =e Yen TAT AUIS. ARRANCA (13€ 
(TES. RAZIBIZAJÉ Ahi. 


examples/CSV.g4 
grammar CSV; 


file : hdr row+ ; 
hdr : row ; 


DEA, FRIIS IAN Y NA 73hdrB TAA], BAMBZRES , TRE 
NEMNT , (EE , BERADER, (FSCHAEFENEN. Col (er 
OM BKS TOM row*fil— REGE , ASRR. 


row BUTRIS] ` I RIES Di OO TAE LEAR ER 


examples/CSV.g4 
row : field (',' field)” ‘\r'? 'In' ; 


JIS VESKA DER VD BUE To SR , HU HTÄRTØA NES ZL 
AMK, FIE, RETAMA. 


examples/CSV.g4 
field 

< TEXT 

| STRING 


TEXTS EF NES AMTS). FRET 


WE SLIDES SIF, NET Ni 17 BU ASISAJIDIZIFSEX : 


examples/CSV.g4 
TEST x SL ADM AE j 
STRING : Lu XWR, pas tuus Ja I Ú I š // HINNE |= =yJyV5S | Base V 


JI T TÆERNE |S BESSA PMS S , COVE ERP NN AR 


Mo POWDESTRINGARBUBSG-RRUAU ( '""'|2'"' ) AFERRA, BA Be Se RIBA 
AREA Ens SEI (''"' |.) *? , ANE—BESKESIFEAIBZISKIE—V", 
(EZZILDUEDIJSAE, Sx" "y" AY ARE RA HL ër TSR , MFR E) 

A" FR., ICE, IFRI RUM ERLE AS 


PECAR ARA, 


CE AGE B , LANA MEAD ITS ERAS, DURA UE ELE 
HS HD ler art STRAE. HdgrunsiTazKinfTTestRig , ve Llæln-tokens , (SA) 
NU AAN : 


7 $ antlr4 CSV.g4 

> $ javac CSV*.java 

= $ grun CSV file -tokens data.csv 
< [@0,0:6='Details',<4>,1:0] 


OL, 1512", øl Is 7] 
[Q2,8:12= "Month" ,<4>,1:8] 
as, 13: 1508" "SB Lr 


Ted 14:19=' Amount ' ,<4>,1:14] 
[085,20:20z'Mn',«2»,1:20] 
[@6,21:29='Mid Bonus' ,<4>,2:0] 


[07,30:302',', 41»,2:9] 
[@8.31:34=' June" =4> 2: 181 
1a49,35:35=*,*,<1>,2:14] 


[010,36:432'"$2,000" T ,<5>,2:15] 
[@11,44:44="\n' ,<2>,2:23] 
[@12,45:45=" , ',<1>,3:0] 

[@13 ,46:52='January' ,<4>,3:1] 


Malas ER , IMA. BIAS. SOK, FEED ENS SE — 
Ð. 


WE , Æ&— RRA ASMA ATS Ra SU O A MAI, H- 
tree, Ji SÉ ÆRA LAM ANI UE HEAD II ( ASE, HI J — 


CHE 


= $ grun CSV file -tree data.csv 

< (file 
(hdr (row (field Details) , (field Month) , (field Amount) Nn) ) 
(row (field Mid Bonus) , (field June) , (field "$2,000") Nn) 
(row field , (field January) , (field """zippo""") Nn) 
(row (field Total Bonuses) , (field "") , (field "$5,000") Nn) 


) 
APART ANN "Colle Le LACA AK. CRA MIRADA TA TI 
R, HARITA. ARAN ANA 1 RR ( 1519 -05 file.psitin 
AR). 


nm o Wa 
row ned feld ` foi Wn fid "wa ` oam field , fek ` fèk m 
Beet Ede Mid Bonus June "$2,000" January ""zippo""" Total Bonuses "" "$5,000" 


Details Month Amount 

El6-1 15259704 PI 

AAI , CV RRAIKI. AD, URIN ETE — NFR HF 
SME, EMAIT. NAAA, RISE Hat HES LANSE 
T 

6.2 RENTJSON 

JSON AF se BA.) EH BANEUHLMEZJSSBDXIB)ZER, JSON 
FRILLE ARE. Sit —PÆFISON TEE NESTE TET VEZ 11888 
SIFRE , HE SB IISA ZA. AS PASE, NA— 
^ TR) EBAY ISONENGE SCE : 


examples/t.json 


{ 
"antlr.org": { 
"owners" : [], 
"live" : true, 
"speed" : 1e100, 
"menus" : ["File", "Help\nMenu" ] 
} 
} 


FIN ADAM LISNSS FM, EE CMa AASWAW ARME — 
^ BERE AT ISONAYJANTLRIE A. PAVE ISNSBSFH MEDAL , An H 


IS CES E DK ANT L RUN, XS IBA RAMA. 
1. ISONA ZN) 


JSON Aa , —NISONK (FRI VE— DIR , AR — NHST MEHRAN 
28. MERLE, KINE MR, AE , HEIA SISI] AIA : 


examples/JSON.g4 
json: object 


| array 


PER j son MS | HAYES DAAUUIAITDEE. TWE , 7 SONE ÆDE 
HY : 


IRE ACPI. “MIRA NE ES ( í ) Fi, BUA 
Aes) AR. SMERIR-TSS (: ) SEEDS IBEDSRSTDS (C, ). 


JSONÈ Dok EBERT eR S XS PHU VEA TS. 


JJ $E TRAC REA SWRA AB Aa , RI VENE OI, MPERA 
BEAN. Rola TARO AMARA. Æ dati “eee” HØNER 


fele obiect DU, Ha, “AAPNRETSA” scm Feet 
^" “xP HER. TORRE" 1888 "SEO , EME SAR 
X. KERE , GRADAR , FELE CS Hea REI QUE 
Ec. 


SBI BILA TNT ANAR, AH NIFEAL A ESTER THO RTS 
RAN. RR TO TA—S8N TEENY AA: HESTE. Zk, FAIA 
VSR FAJANTLRERiCZREBJA : 


examples/JSON.g4 
object 

Si Barir $',* Pair] Zb 
| CC ')' // SR 


salti STRING ':' value ; 
n TESIS PH. MPB ASE, BIG lk ARIS. AN, 
MEARS AT : 

object : "Jf" STRING "st value (*,* STRING *:* valuè)f" =J | ... I 
ER) ÆRPRBINASTRINGGIF MARS, MIB AAW. KAA , FE 
GC, MRIS Ee ÐS E EIA ASE MARE, MERA ES, 3X 
ERES. 617 EDIR KAJ SAN, Ce EMS At FRA ES AIS, 
JSONBSIS;A 27S Haðan EE E DIE ANU , LEERNREFTFOANTLRALUG 
dE MIEHBEHISONIBIZSE : 


object 
LI 


í members L 


members 
pair 
pair , members 


pair 
string : value 
FORA, PABA ul Rea ir Mul Eeler THR, Til, CHÈTVR 
(TAHA members, KÆ MPAMSF C...) RE Fe All DI , Æ 
A FAN "ëtt: BØR . 


FI SON RAYA INNS REESE, ASSIA : 





STH SAHIB FEA. — NHH TÆNDES (1) , B— NARA ES 
(1) ÆR. HAAÉEHES ( , ) ole. 


HobjectAN , array 8—NHIES IRB ETA NEAR SIK 
lr SAN, 


examples/JSON.g4 

array 
[' value (',' value)” '/' 
| ET // DWE 


FE DAMA FA 2204, , eat Sem DAM value , BISON AST 
RAVIN Toi Lg , ER NÆRME. 


—/MEFILIÆ— NW IS BRISA, 135, true/false, null, — XJ 
R, Kó ONE. CH DIT RBG ÆRE, 


(v s Pi? 


JSONE- THR benher s UE LAES, ACREAGE : Æ 
pair paire RREA e d 


members 
pair 
pair , members 
EET , ANTLR5< RETAIL (EBNF ) 1852 , MISONS3 FHP 
BESA TEBEO (BNF). BIRSI (...) “a, Al, E 
(ERT él (RW BABA — 1 7688 PA f El ) A 
XS NET T TRA. 


73 ST emo SAA EKRAL, NEæmembers REH 
Dit PR RUIT pair) : 


members -» pair 


members -» pair , members 
=> pair , pair 


members -» pair , members 


=> pair , pair , members 
=> pair , pair , pair 


KXEÐAIGUE T 5.215 FERNS E: : SAW AS HER, MER, 


HR, RE XANA FERRER , AUG, RANJE , value UE 
OSS NAS FS. fSERANTLRE cg 5 Ava Lue HUDD RATA. 


examples/JSON.g4 

value 
Å STRING 

NUMBER 

object // HAAR 

array // HAR 

'true' // XRF 

'false' 

‘null’ 


H1 values | fobjectflarray , CAA (18) ) BUSA. value 
HOD. RAMS Sv al uel]. 


va Lue MU (AFT Sas EKILA SON PAIKEA. TEUS ESO), K 
JES SI(FIAIZAF SWE ` ERRE, 


IX LÆRT SONATA, E , RAN LEPLI f ISONK(FAIZEKJ , El6-2 
Re fi ANE RE ENT BUB AB RESUS A BY. 


A, AHRNTAL, MACABRE. 
Bl AEE Td C a EATS UU ` STRINGRINUMBER, 


2. ISONA AAU 
IRH JSON ASZ , FEB VIDE : 


ERT BRET HE NES Uni rode 4A) , CAXNSISEBE, E 
PSEA RRL, PA NFHEAKEN AIF ES RST, FHBAC/Iava 
PRJ RIFTA. 


json 


object 


TN 


( element ) 


"antlr.org" : value 
I object I 
í element | element Å element | element ) 
"owners" : value "live" : value "speed" : value "menus" : value 
array true 1e100 array 
[ | [ value , value ] 


"File" "HelpnMenu" 
Éle-2 AREITZ 
BJORK , AZAA Der EB SES IA. ISON PRF Ir . 5 
THY DAS ges: PIEL REE RAMO, RARISJSONIÉU T Xj 
Unicode FRAIA. BAISONBAZESS , Sell JAL ZIN EN SERI SS HHE ER TO 
Sny, BABS PAA Fo: 


char 
ESRR" FÍF. Neis ZI Unicode F4F 


ME 

NU B 4 +E BE 
EBAY EEE M BEER, HEFE SUNS DE (ESIFXSISB#ARFHIZ 
SNS. BATTS "kaler ai" ARRENE ( RTERT IS 
BE "JE" ). FRIAYSTRINGE VU TATA : 


examples/JSON.g4 
STRING £ *** [ESL | sel DATS #8" 


ESCANIUPLED— ANUnicode FINRA EANA EANFF. 


examples/JSON.g4 

fragment ESC : VV (["\\/bfnrt] | UNICODE) ; 
fragment UNICODE : 'u' HEX HEX HEX HEX ; 
fragment HEX : [0-9a-fA-F] ; 


FEUNICODEXMRIAR , MES "C HEXH RAFS , RIE SE RES 
TIA (LfragmentZFSEBS Qu] ARREBATA ERA, CENA 


MENATS ) 
RR ^ E DEIER ES EENUMBER, JSONBABS WARE Q HHE : 


—" SE RUC/ Java PREFIERAN, ER — R8 ` AAA) Lt NE 
TL. 


J SUNSET HTH EID G ERR, ANDER TES BD 
X. 


examples/JSON.g4 
NUMBER 
'«'? INT *.' INT EXP? ff 1.435, 1.35E-9, 0.3, 24.5 
| '-'? INT EXP // lel0 -3e4 
| '-'? INT // -3, 45 
fragment INT :  '0' | [1-9] [0-9]* ; // BRO YMIYHSETISALA 0 FA 
fragment EXP : ` [Ee] [+\-]? INT ; // \- zy - BIEN, AAT...) PAS - AFR SCH” Gu 


E+E, REQRURUINTAOEXP HAD SES (A, BAAS. 


TSTS 7 SONS T Z , FAAS , INTA LBC ep Z LH oT AHS. 


int 

digit 

digitl-9 digits 

- digit 

- digitl-9 digits 
Sou ZENUMBERAMU PANER S , DOE , Feasts Je FH TEAM NEED : 
digitf[lldigiti1-9 digits, AJMARE DCAF , POETA. FANE 
Malo, Bike at orgue, 


ETA UBA RAE , ISONBABESAVMMESA SH. 
HERA MAR SCA, BILL] S RISE. 


ixmLETSBESERMBJERARUS , ALE To len KBBI "AT JEANA 
A”. 


examples/JSON.g4 
WS : [ \t\n\r]+ -> skip ; 


OU UE II JJ Che y. = 
c , Sl ET JEDSSAN AL, "Nu0049" , 1.3e9 HAVES. 


> $ antlr4 JSON.g4 

-? $ javac JSON*.java 

-? $ grun JSON json -tokens 

=> [1,"Nu0049" , 1.3e9] 

=> Eo, 

€ [@0,0:0='[',<5>,1:0] 
tal, 1 le'l" «11»,41:1] 


102. Z:28', ,=4»,1:2! 
[@3,3:10='"\u0049"' ,<10>,1:3] 
med. Eis a” s ete Jill] 


[@5,12:16='1.3e9' ,<11>,1:12] 
LOG, 172 17-—*]*,41»,1217 | 
[@7,19:18='<EOF>' ,<-1>,2:0] 


FA JA AD TS) LE I EAA S UR, ACERT LU — 
Ere UU I, 


= $ grun JSON json -tree 
= [1,"\u0049",1.3e9] 


=> Eo, 
< (json (array [ (value 1) , (value "Xu0049") , (value 1.3e9) ])) 


HAD TARE SALER a y = MÈ , BEA DMA. X 
FES RENESTE , BA JA RES ERT BLA V (FRU RENE, 

ZIL, 201 IO AAA FAS ( CSVRIJSON ) RS Jima, NELL lt 
UTE J#47JDOTB3JIS E , HS ES MUSS MET , HESIN SHA SAR 
tl: AKDA)SWAEF. 


6.3 FENTDOTIB= 


DOT —| Jee AERE. ESTAS. NEAL? (Dot 
EAT IAS MAA» fi CEDIES A RIES ETA , THERN? 
WWE). CE MWA LBJEUEIE CREER AEREAS. Vl 
ND , ANTLRAY- arme FOOT - ^E OT CH TAAL 


JI T BEL JER , Riles MEP Tee RIBUS BKT 
16. FANTASIA, KAA NERO AAA E C11 IBJBJA A (DE 
DOTf C A EL mN BNA ILE KAN) : 


examples/t.dot 


digraph G I 
rankdir=LR; 
main [shape=box]; 
main -> f -> g; // main JÆ f, fá g 
f -> f [style=dotted] ; // f 212/3489 
f -> h; // TR h 


} 


El6- 35 HDOTAI 4014 T Elgraphviz#EpkR%JzsER [s], 








6-3  fERDOTI At LA DVD REI 


See , DOME ARA PBA SNIF LIE ERAI EAR) , FAMA K E 


SEMELTSBEEZJANTLRIS;A. BENE, ZCI Ee, EX, FIL 
FEI fis CAS AN Se ASE ARA, AEREA, IME: 
AU TER. 


-2 


1.DOTiS SHS UI 


FIBAEASIDOTIE ES ES SIGE PE7J ANTLRERIDB3JZE 


examples/DOT.g4 
graph - STRICT? (GRAPH | DIGRAPH) id? '{' stmt list '}' ; 
stmt list k ( stmt ";'7 pi ; 
stmt : node stmt 
| edge stmt 
| attr stmt 
| id '=' id 
| subgraph 
attr stmt (GRAPH | NODE | EDGE) attr list ; 
attr list a VP B lst? "Pt 4 5 
a list (id ('=' id)? ','?)+ ; 
edge stmt (node id | subgraph) edgeRHS attr list? ; 
edgeRHS ( edgeop (node id | subgraph) )+ ; 
edgeop > e» | '--' ; 
node stmt > node id attr list? ; 
node id : id port? ; 
port IS? zm ALP aay? 4 
subgraph (SUBGRAPH id?)? '(' stmt list 'j' ; 
id ID 
| STRING 
| HTML STRING 
| NUMBER 


FK JF TRE) OM Z por ll, VE HAUS : 


port: ':' ID [ ':' compass pt ] 
| ':' compass pt 
compass pt 
(n | ne | e | se | s | Sw | w | nw) 
URAMA L compass point) E— T BË , IPR FIAR, BEA 
AU BESS Aë ER. FAm, SENERE LH Ha HB OUE T ARAR M. 


E ESR nj e FH EAT AURI BE 
EH MIA. 


KAMA RI LAS SSL - > swiX Auman , AAA sw PÆRE , Mæ 


PU, SALE: “... RZ, BEN MENES ESRA o MAAN 
AMARE , USE TE A eS THT] SR EH FIIT A. URSIN 


PRANE, EEIT pa ALA A URI, defi L] ED id REST 
XRirHHSgcompass pt SUID. 


port: '# 10 (':' id)? ; 
Leen , BI NOTES Sasa ae ANER , BIAGraphvizhx 


và ISH TES. RUE, MEE ARE ACABA, AF JA port N 
LPRA. 


digraph G í n -> sw; j 


Pt, AURA I ERAN, KRI CASAS DARIA SEM , LL 
FE ARE LI HØEN. dot^EBXBJTRTA DATA ( fsiFdgrun DOT graph-gui 


t.dotáp > I U6 -ABTzn. 


DUE , UI Eelere, 


2.DOTISE Del NU 


HIT DOT SS THES S LEA A, FM satis PARE pk, 
€f]. AGM BID PAJARES AID. 

















digraph id ( — stmt list ) 
— — N A == — M M—— _ 
G stmt; sim —; sim ; | stmt Ma | stmt; 
id = id node stmt edge stmt edge stmt edge stmt 
rankdir LR mode id attr list node id edgeRHS node id edgeRHS attr list node id edgeRHS 
id [ a list ] id edgeop node id edgeop node id id edgeop node id [ a list ] id edgeop node. id 
main id - id main -» id > id f > id id = id f > id 
shape box f g f style dotted h 








le A At. dot REISAT PPS 


BARE , "Anode, edge. graph, digraph, subgraph , lG strict 
ÆRKHA NSB . URTIKHRING , Rms FR PER 
IGL" node 'AIFIFEEE. AS BREIÐIR lung ED , FA F SE CEA SE SRA 
IMAGEN FR BEER NSH. 


examples/DOT.g4 

STRICT - [Ss] [Tt] [Rr] [Ii] [Cc] [Tt] ; 
GRAPH [Gg] [Rr] [Aa] [Pp] [Hh] ; 

DIGRAPH : | [Dd] [IillGg] IRr] [Aa] [Pp] [Hh] ; 
NODE : [Nn] [Oo] [Dd] [Ee] ; 

EDGE [Ee] [Dd] [Gg] [Ee] ; 


SUBGRAPH ` :  [Ss][Uu][Bb][Gg] [Rr] [Aa] [Pp] [Hh] ; 
DOTIE R PARANA Ela SAL. 


(FRASER AHS ( [a-zA-21200-1377] ) .. PIZ ( '_' ) BENT ( [0-9] ) 


ZAKAJ , LÐ FA Der, 


/ GARIBJEKSSSEN 200-377 ATT NERBISEXIRESOSIFf , AFRA JAJIDANM AN 
F: 


examples/DOT.g4 


ID i LETTER. (LETTERIDIGIT)*; 
fragment 
LETTER : [a-zA-ZNu0080-NuOOFF |] ; 


FU xe M. f — SBJAAADIGITSEUUROEANTE, BSS , ABI MAULE FSA 
I: 
[-]?(. [0-9] + | [0-9] + (.[0-9]*)? ) 


(EFBDIGITAKRE HAY [0-9] , Heel y FHANTLREiGARSBJ. (RZEDOTISÈ 
JEFE, ST : 


examples/DOT.g4 

NUMBER "eE E." DIGIT | DIGITS 4"... DIGET i" X š 
fragment 

DIGIT [0-9] ; 


DOT EI PJS ERE M BIEN. 
LESA OEI RR ("...") , TRAE MENE". 


SC E E ALL. FYN 
ESTA 


hb, AMES | SEN FRU PAI ee, 
examples/DOT.g4 
STRING et U Y A rem 


DOTES PABA HE 7JHTMLSETSERHJZUSR , KRAN, CAE, 


lE Be WEE SZ MBI <... > KARANT 
= , ÍAS F : 


CEHTMLP4FE | 2f SIX] , Brell GK MART. BREZ 
jh , HTML SRTR AVA EGABUXML , CBRE ( ". a. MR 
> SEEN. , LUFER A XML HWS MAA, 


CRASH T FEEL JERES IE A 
HATE POE BW, GILBERTS RI IS eds Ee SUN A Ern , SU 
«<i>hi</i>>. £&DOTÉrA Sek, JAAM ELEA. Henger , DOTE 
He dE S HAEENA , REXIN SATAY. ZE, HTMLER 
FAY > E XML AT as MH IANI IVAR , BIHTML F fB < Toas ! --ksjdf>-- 
>> Se EFF "foo<s I --ksjdf»--»" AH, 


PTB] LASSFHANTLRZERA ' < ' .* ? > SRILA SES CIERRA, FG, X< 
^ AAA TIT RANKRENIXHES , AHEZA DEA, WR 
Feli JERRI. KAVA REA ln VS : 

examples/DOT.g4 


/** " Æ HTML FHERR, KASUR, ERI 
TOER MB." 


"Y 
HTML STRING : "e (TAG|-[«»])* "si: 
fragment 
TAG : bet AT Uu s 


EIrRBUHTML STRINGANMIÈTFTAGITA LH HA CEROXIBJA SES IB), KER SC HUT — ER 
HRS. ~[<> mPOA "&1t" ; BJXMLSERTSCUN, BIER ASA SI 
(HOS. EXE, efl JA Bei BA MMT ERA, MAA , FEAT 
HJ3EBORIBENEUUBU«foo , "(TAG|.) *?" HEREDA <<foo > HAGA. BD, 


SER FA T iU, HTML STRINGZEZAYA Ep ULB TC SS HT AGN] BES CALC , 
TRR ASS Fe THA AZAR. 


(RA RAR , HEIER PARNER MEREST : 
HTML STRING : '«' (HTML_STRING|~[<>])* '>' 


BE, DNU DEZE , MARSA RISA Er EISE, — 
REWER <<i<br>>> , KÆRA ADA. 


DOTIAS Waa rel Lu, Se THT, DOME SIE CHARLAR AA 
AMT, EUH C5 HTHH LTR FSA EH. FIT ABS ZA TEATS 
ARE TAN]. 


examples/DOT.g4 
PREPROC 'F st? "har" SKIN 5 
iX EDOT SHE ERA ( BEBE HUF TATTIS ) . Fri JR DINA 


5 f 35 — JERS ! EATS , BRS BISA AGN ATA , 14 
BEERS : BS TG IE ARAM 
P. BSA , RIIEENSS EIET A RANIA. Ak 
E, RARAS MASIA TIA, TRER UIA EN. GE ASS VE 
tSJTAE— Hi SÅ. 


IG , Zei ch TIED JER , RE DIE, HERA 
ASAE , BSE, SKI EE AVIS , FEAT pa ne 
sn PEBER , LARI L aspe. Vu, RUSTEN, HE 
BE... »rRBSHTMLSEREERBJE N. —SDOTIB SATSES RA SEX 


TA , BER AI Mere) LMM HIS FERIAS. 


UE E NCAA nes 
SOME RDA ZE, SITES MES ALEA : SERERE 


EIS oR. 
6.4 #ENTCymboliEB 


BERGE, BRIDSH—IIRE Ciditid, DS CymbolÉgiBES E — MES , LIKE 
TESTER. Cymbol ETB. FARVNALARES , NIEL 
SHORES. MEMBER SOE — TRIE SAME, Cymbo REA 
TLA BAÐ, KERAMER EE , FG, Rl AR SAICymbol 
DARE REBT, 


igit IHTANE SB, BIRLA DUS SWEAT. MICA 
Æ, BRT DEG eRe. ZE, BN AFERRA O 
A, MTB PEDER (IZtE ÆR MRS ENES BANER 
AH). RARA SE ge ESRA BHB E Fe E Cy mbo 14583. : 


examples/t.cymbol 

// Cymbol test 

int g = 9; // Dtg 

int fact(int x) í // 3sKBSEBSERZ 
if x==0 then return 1; 
return x * fact(x-1); 


) 


NIS IST Z , URD GARÐI , LEIS Biniaic TU. Éde-5B9i87Z 
STM EZ S REIÐAN SD RAN BAD (grun Cymbol file-gui 
t.cymbol), 


file 





varDecl functionDecl 
type g = expr ; type fact ( formalParameters ) block 
int 9 int formalParameter 4 stat stat 3 
A, TT w. c AN 
type x if expr then stat return expr ; 
gh a JE 1 
Pál “ik “Esa 54 d N S wë [ Sis 
int expr == expr return expr ; expr * expr 
X 0 1 x fact ( exprList ) 


| 


expr 


IN 


expr - expr 


X 1 


Bl6-5 Remy Rea AW Se AAT 


MEET EIER CymboliER , KATO ARE EH — 9&9 SE a STD LAZA 
DK, 


examples/Cymbol.g4 
file: (functionDecl | varDecl)+ 


n 
, 


AECE SR, SEERE RITA, HAR MR, SURE 
GEES 


examples/Cymbol.g4 
varDecl 


type ID ('=' expr)? ';' 


, 


type: 'float' | 'int' | 'void' ; // BPEXAJZSE 


KAR BHO RAN KREE] : SSÈ ES ITR EE , Rætta GUIDE , 


Zén, 


examples/Cymbol.g4 
functionDecl 
type ID '(' formalParameters? ')' block // "void f(int x) {...}" 


formalParameters 

formalParameter (',' formalParameter)* 
formalParameter 
type ID 


AVA ES EE. LOMAS : AR, 
ESB, 189. returned, MES, LIRA. BALA ES 
ANTLR ARAI] : 


examples/Cymbol.g4 


block: '{' statt '}' ;  // MARKANTE, ILAE 
stat: block 
varDecl 


| 

| 'if' expr 'then' stat ('else' stat)? 
| ‘return’ expr? ';' 

| expr '=' expr ';' // WE 

| expr ';" // sual FB 


Cymbo lE SM BE (EE RBD ERA DA. AANCymbol Sip V 1 S SDS 
ER kee ER, DIE VRB E De ET, (E IO, EIT 
DNK: Fore HAL JUDA. RE RdA, HÆRS]. FRAMM, SE, Y 
MARRS RAT. 


examples/Cymbol.g4 

expr: ID '(' exprList? ')' 
| expr '[' expr '/' 
| ' expr 
| 1^ expr 
| expr '*' expr 
| expr ('+'|'-') expr 
| expr '==' expr 
| ID 
| INT 

| "f expr ')' 


exprList : expr (',' expr)* ; 


// 
// 
/ / 
// 


// 
// 


// 


BAA TO, f(x), f(1,2) HJAÐUJ XU 
AM ali], ali][j] AIBR SAA 
CBU FIA 

TRIER L 


S5 [a] RI rA xS L I ARR tis) 
variable reference 


SEDE 


APURE AE Se THRG re SUAS CCRT HERP ( BXZANTLRAZER 
ZC Er CR DIER A G A ) „ 73 T HB EESTI GSM DEI 
FB, Ee SES A “-x+y; P “-a[i];" SME AD , CU DIE 
Ian <t ar ( MERFileMNUTEN RA), A0B6-6AT7x. 


-X+Y; -alil; 


sut stat 
expr; expr ` 

expr + expr : expr 

` expr y expr [ exor ] 
X a | 


El6-6 RMA sta HANE T bU 


ZC T TS S TTS Ers RACE Re. DICH DEM 
TOMB. MEET KE Dee, HU. A JA, AEX 
Ke H USERS IRALL, POZRIE SEI [i SS 
HE. BESAD HARER, 15 STN W HRE aL 1 1 E. makfiniRffa. Æ F 
— TÐ, VSS ABMS AR AIAT OA. 


FIA PHBA SIZANN, AA EL JA BEC AA MAAR, AM 
JEN Bu— Pili EU — PRR RAY. FEAT , TET T TT S NSP 
TRR OT ates ABA n. F. 


HATE, NEAL EA ARA 1) ESHT ava , RIFISS5 
Cymbo les la AAW ees rt, ORACLE, OR Wiem , Bhia— 
| JE MRE CHS et ES 


fE F pri , KEEP FIN Min Mash SAWS MUR. os 
NAS AARNES , Ak NS hÁ. 


6.5 TRES 


RÆ JIR a DU ( domain-specific ) MEE , S| ITEM 
ART He, Hi, FREE, MERE, SAA MENTOR 
z PEISANA T RESM FITALE). 


=> X <- seq(1,10,.5) E mL I5. Z. 45 3. B.B. mwenn B 
=> y «- 1:5 # y = 1, 2, 3, 4, 5 
= z <- c(9,6,2,10,-4) # z = 9, 6, 2, 10, -4 
> y + z # “SR TIT Stan 

X [1] 10 8 514 1 # Re NNDS 

> z[z«5] + Páez < 5 DIS 
Cli] 2 4 

> mean(z) # irs Z ISB 

X [1] 4.6 

=> zero «- function() í return(0) ) 

=> zero() 

€ [1] 0 


ase | PSR MIT SAW HEH , FRANC GHH SNE 
5 : RANA f ERIS ES. (Gelee , dll Jc; D BNC Vimp ol HRE , Æ 
eS NDT RTE E, ei JLARIESEFN. BNM LA 
MEN Gn (E A yacciai& , TZ], Dee), 


E. BIEN ea RAR SÁ NES. BAR, Sol ten e RIE AY 


RE, RRS CWE RAY GIIA. Ajay Shah BÆRE iF 
STRAINS. e EDERT SEIT 
CERET TR TESEN MAS HENTE SSS AETA). TR 
BEBE st E, eg ORIGER ATA, RINE 
SEI info MEE Lang. 


MIRE, RANE DABA HA. TA , uA RARE LE , RB 
SKR APRI MMM AS TAK. BIMENES, CF? 

FIE MU VER, SE REM , ÆRES PRÆMIE 
BAT: <-, =Ai<<-. RRNA I NARRADA Es SD Y. , AA 
RAVE Bia; TES , OARS les. JRE Es EPA 
BK AER RAR : 


prog : (expr or assign '|n')* EOF ; 


expr or assign 


expr ('«-' = '««-' ) expr or assign 
| expr 
BISBAL, RST Et rr E TTS RIA ZU, 
R-introX EL "a, Wh, BYNRXBESSINHEN , RIAS AJA re 


FEAS El Ser A DST, BRET SE Æ t , laisse y FNE 
ik: 


examples/R.g4 
prog: ( expr or assign (';'|NL) 
| NL 

) * 

EOF 


expr or assign 
expr ('«-'|'z'|'««-') expr or assign 
| expr 


Fell SERIA SNL OT IE S" Nn AR ST REG A EIB FWindows XAVIER 
TRT (\r\n ) THUNIXIXUSESSRTTAE (An), XR ASA (+e) AUI PEM, 


examples/R.g4 
// Match both UNIX and Windows newlines 
NL ‘hr? "at : 


ER , NEVA ARE AAI MAAS. ADH eR EAS 
CIE DESS UE , Alava PBS , AUC , liza er DU CC IHR eer 
IKA TATT TES. 


RES EA HAIR AB ÆRA , ACAD HRI Rak AN SS FE 
JANET]. ÆRES, BIAFRA : AIRAN L statement 
expression). JG RRA (operator expression ) FIBA ARIAT 

( function-related expression). VEAU OTB 
IE EE IE. TE Upa 
LEIT STS Deene ) : 


examples/R.g4 

| ‘f{' exprlist ')' // 2889 

| 'if' '(' expr ')' expr 

| dif' '(' expr ')' expr 'else' expr 

| ‘for' '(' ID 'in' expr ')' expr 

| 'while' '(' expr ')' expr 

| 'repeat' expr 

| '?' expr // KEN expr NES, BRAK Reli URS 
| 

| 


'next' 
'break' 
En , Æ Talt Sz CR-introPyesiay "FIANE" — “Z p< uJ Lus 


UGES (OH) HR NEFFIAN . MAZexpriistAl]#9EX : 


examples/R.g4 
exprlist 
expr or assign ((';'|NL) expr or assign?)* 
| 


ES A 731 E , mu 
HD Hav ac c HTS, PATIRE RE (18HP0E ) RAS PARE 
METIA. 79 T AAA ATAR, TTT SUR , CHIVE 
TRS STH GER. WI, FlyacccdiÐ@ sH T ANAREN (7h 

AU Le Ft LR): 

left MA "añ 

left M. å 

R-langXEirEH— NAA “PSB aT BET , AN Tea 
NM, AE, CURAR f yacci@a PAY: : AR. BRBTWEASE—E, F 
RUSEN ROWE u. BIRAR ATA ARAS ILLA : 

examples/R.g4 


expr: expr 'f[[' sublist 'J' "J" // "UU AFRESH yack 
| expr '[' sublist '/' 


expr ('::'|':::') expr 

expr ('$'|'Q') expr 

expr '^'«assoc-right» expr 

('-'|'+') expr 

expr ':' expr 

expr USER OP expr // (+= % EIA : "ër .* '%' 
expr ('*'|'/') expr 


expr ('+'|'-') expr 

expr ('>'|'>='|'<'|'<='|'=='|'!=') expr 
!' expr 

expr ('&'|'&&') expr 

expr ('|'|'[]') expr 

'~' expr 

expr ‘~' expr 

expr ('-»'|'-»»'|':2') expr 


EIH KUE SEELEN , AES MIF , BAITS RAD Ral aa, 
FE FERGIE , BAIA ARES EAB LEA ÆN tro Lc. 


expr NB AS FAAR , TERES '[[ 'sublist']'']'rh , lew 
AÆ LU MET "L. ([[... SANSA SR TRR , L... JER 
AIR. ) AF [U ANESEKBEREEKIyacciBik. MARSA AB AN F 
E "Wy IATSecIUBEBGBGEBP | NIKX—RAHXBESTSF 
HVILE. 


Bo, Vee ARES E83<assoc=right> (14015.47 ) , Dap lang VHS 
LH: 
ERE NINE EDER <-=<<-" BARAHS EE 


ARAÁADHRI. Bl, 2^2^3892558222^8 , MRS. 


FEIE DIA STS AVEC WES, LEKNE expr fR 
TAN : EXTRAER. defi RTL ES HU NANSEN : 


examples/R.g4 
| 'function' '(' formlist? ')' expr // EM AŽ 
| expr '(' sublist ')' // BAA 


formlist#lsublistWHm) sl) v. T H L Sen SV SIS. RLADANBJ 
ZFEBEyacciZik , (GEO SIS Sa RSE Or, 


formlistAWW S DEE Een - Lang GAP RET : 


coo COMES O MBA BARA , BSCR L) Ua RTS 
zi'identifier-default'BHyx,, pL HIST er Err Be, default 
DIN 


kl Ja] LIES Ela rr orm 1 e CUNEN DAN TL RUSS SCHU, 


examples/R.g4 
TOFMUISE £ Torm ("> Tarm)" 3 
form: ID 


| ID '=' expr 
| I I 


XJJ-ERZXBJUSFH , R- langis "Sen , WRATH. 


SSI Eini ( tag=expr ) , HEREDAR. SKE 
ENEE 


yacci&iZ A MED SLA , vsu, mn ESSI" n"2e n=1, LIA 
NULL-2B8JZKP8. DE, RAREST FAN ERAAN : 


examples/R.g4 


Sublist Z SUD (*,* Sub)” å 
sub : expr 
| ID '= 
| ID '=' expr 
| STRING '- 
| STRING '-' expr 
| "NULL' 'z' 
| 'NULL' '=' expr 
| "enn 
| 
(RA BEA RR , ITAR JT E sub RAMALES... 2A ATS ? DER 


73 , Sei )Zcz eee , DAD TSRESR OL JS(FARIRAFAIE. TRIER lang 
E: 


bu aq E. MF. €SJERC'.U) , AR RW. nilles F 
KAI VEGAS. mE, AOR, l 


AN'..." 1.1, 1 ..2'88 ERA. 


II SME TESS , FERRY RAR ATA : 


examples/R.g4 
ID : Pa? (LEETTER]' *[*.*3 (LETTER|DIGIT|* “|"."jf 
| LETTER 4LEITERJ|DIGIT|" '|'.")* 


fragment LETTER : [a-zA-Z] ; 


RP, B NE SALE Ka THIEU STH SIR AY HK. ERIM REN 

FIERA AE NF , DFU (LETTER|' "|." ) eben, 

Hä, 73 TRUER RF LASER PRIS , BAAS PRESA LETTER 
HA. WF. 200908, AT DENZEL. THAT . "ANZALNA 
BV, TAN CLETTER|'_'|'.' ) PUB CDS TE, RIAA FAU 
a "Se, 


DAMA SEM ZA STS TH AMA, ERA 


LERRA Wë bier ung ST FLIES A Vir. SE BEI TAM FAIS. 


examples/t.R 

addMe «- function(x,y) í return(x+y) J 
addMe(x=1,2) 

r<- 1:5 


[l6 - 7 ÆRA) N MIr . REH RE MUUS DTS AO PTZ ER. 
$ antlr4 R.g4 


$ javac R*.java 
$ grun R prog -gui t.R 


prog 
EMEN Lc (roman 


—ÀM nn A n 
expr or assign \n expr_or_assign In expr or assign in <EOF> 
expr <- expr_or_assign expr expr <- expr_or_assign 
addMe expr expr ( sublist ) r expr 
27) e. TN IN 

function ( formlist ) expr addMe sub , sub expr : expr 

form , form í exprlist ) Xx = expr expr 1 5 

X y expr or assign 1 2 

expr 


expr ( sublist ) 


return sub 


expr 


Z$OIK 


expr + expr 


X y 
Bl6-7 AYIEL. RHB AT NTR 


ër ANS ZY ad due ( ) Er, RAJAR ARCE LIF. + 
I, Xx MRAZ , AAR STi Reta AT 18217. REN 
lit, 3⁄4[J89(T2% (BARRAS AGA) BÆRER y. RSE 
code/extras# , (REAJI EZIEEAIZIAIZAAIIA , IFSAR.g4, RFilter.g4llk 
TestR. java. AA Se : HAD AERA Søte , ERIE RA 
AEK , WEHT, Bim Zap) TAR Ða es Bier, 


EDER , BIJ BTTæÆNAANTLRIÐ HTS XH. URSA! ESA 
SALI. EOCHASAOIEANTLRIBIZZRARSIZIE SAYIBiE. FARI , ICA 
AJ PAL ët Ei ( CSVAIISON). — JANES (DOT). — Tan TLS 
( Cymbol ) HIRE (R). HETE TS RS SIA SAMAR 
AZI SIS), NO , OR S Z B MEL Fliða HIBS ARMENE 
AA. GAO, (roll ACymbo l AMA Ba ANE. ER 

TestRig ui OU KH HR IRIBJA A. 


43e ALEA Ee), (Be , BARS RBs HEI ASE 
AAA SAA, WE, Pell C ERICA TES URBI SE , ERE 
FB, PASS SUAS Ue DES. a, oil Jupe 
NS EXTERIS ARNI ATI T. 


BIE IEN e ENA 


CL 0 lem , ICHE í STBISSFBANTLRAEXEMSESBJIExUIBA , WE, Æ 
DE TSTS A MST Y. eS RAE AA , mu ED 
TSS Bee JANE AJ ÆR SIZ A AY. ME MAS AMARE 
Fr. a bæra ANTE J. (EI Ge EAT = RJ TARI 
JJe IFANE STREHA T RINES Eu HSS E iB 
ize NE Fees 1858865, 


ENGER, MESSI ERR AD Mr mU st es REE SM AE 
PF. mira tS EAU AAA AIR SI: (BRA RARAS) TECH 
W. (STT BETATT Te ME AG T RARA. AYN, 


ANTLREIZJIAEPKESTSTA THIRD AARNet , MIDTE FE GEA 
THT NATE Do EE, 


i Urs TIE) RR Lp) HI AN AEF , alas TA D RAS TRI 
jx , MOV REA TRA FT Gap) Leni NAR iI ( E 
3x1 ]0E2. SPRAINS). AAS er TAR IIS To sa , Pf 
LACREET bbs IE AAS , LAR TRIGA AEN, AEC , Æ F 
MARANA "FDA (event method) KE reell D AA 
ik. 


AER SS AN TL RÉI JJÆ BL HIS 23 TOI e D VU AY TIER A 
RE, RIIE Y Áin ira bl AVENIR , LA KOUA SES 
SF LESTR ETATE. ba, $e ere MINTE ANTLRITAESBIBISUBBJSRIE 
— FAE PEE SCARE EK TSF. ERA Y REANTLRAYISYE ATAN YIN 
JUE, Fel NERE NT AREAS, CRA T (SEP AKTIV AR JT 
Jk. Ba, KREZA DANE. BUBBA , FELBERG DT] ORDER 
Kan] LIES T. 


7.1 Hie STE e Dr esa t 


ENEE ANT L RBS E BD Blei FLItBB60Z B SS 
APEL : RAEE EE LIANE IEA AP BASE (RE ) . 

fin Presta A EA FE ETA, AMARA. FIF 
IEN , ER f ALICIA. RISA SA NERE , Ze 
Ilan ebe MEA, MAM NST Bina Aa Tes EEG RITE — 
Ro 


Sm PIERS FANEN) , ANTLRBESET-IRI— NEA , SERA ARIS T DIE 
ia Nas (FEANTLR 4.08, KES SUA BERERA ANEK 
lE). FIAT, FERIER , ASAE DSA Aaa FAA, YEZ HTS T 


#MbuglÉ Eti +5834. 


ADESRRM EØS PERSERNE ASTE SJ RENE De le PUB 
"HITCH RAYA, DEES ETA Be) , Abe... >> NBK] 
(FAVRE. GG. start Tile: >H ts — ES DT av af CAD, 


grammar PropertyFile; 
file : («start file») prop+ («finish file») ; 


prop : ID '=' STRING '\n' («process property») ; 
ID : [a-z]+ ; 
STRING £ '"' æg r" og 


D< EER S ES BAAS S ENV. BODRE  HANTLRE SIE E 
HJiEASMESPropertyFileParserjK^EtH—"T1-F25 , KERAMIK HK 
iA. IONE AJ LUEISIBiZPIRIKBADIZIAA A EII ESO 
BSH SL HT G RI NEIDAGAER , MIME IS CHE, FIRBEN 
TIA FAENA : 

grammar PropertyFile; 

@members { 

void startFile() í + // ZÆ 


void finishFile() { } 
void defineProperty(Token name, Token value) { } 


} 

file : {startFile();} prop+ {finishFile();} ; 

prop : ID '=' STRING '|n' (defineProperty($ID, $STRING)} ; 
ID : [a-z]+ ; 

STRING š TET s ru 


SA , BERT ITA REE , TR 


Java. Bl M E TIDER. 


73 f REN FNE AA RAS HE , LEK SER TABA "Ge 
Fe", RARA FA ` MERRIER CA JEER. SIX MERA 
AEREA, ASSET ANTLR E SE BD AD reese EE ERA PARA 
sJ iB), 


class PropertyFilePrinter extends PropertyFileParser í 
void defineProperty(Token name, Token value) í 
System.out.println(name.getText()+"="+value.getText()); 


) 


SERE, EIT HSS startFile ( ) #QfinishFile( ) Hi, [XI7JANTLR 
Ez rkhyPropertyFfileParser ORT C JHJSALASCHA,. EPE, REE 
EGE R N DibropertvtilebrinterZ HJ], ANANIZITIK MEF. 


PropertyFileLexer lexer = new PropertyFileLexer(input); 
CommonTokenStream tokens = new CommonTokenStream(Lexer); 
PropertyFilePrinter parser = new PropertyFilePrinter(tokens); 
parser.file(); // ETRA AY S AÐIR AÐ ras 


FIR MEF , FeTTo NRE S EAN — "Map , mo3F#TEDIE3K. RA 


EP eT ELIAS, Ala AdefineProperty ( ) DA 
HIRE. 


class PropertyFileLoader extends PropertyFileParser { 
Map<String,String> props = new OrderedHashMap<String, String>(); 
void defineProperty(Token name, Token value) { 
props.put(name.getText(), value.getText()); 
} 


HX Ma AD NASIS , props FER Sea BIEXHAS ENE EN. 


RITA AER: Siess FAIR , CSR au a E DTS NT as. 
DAA TRAER RARAS AL, TISS EAA RAPA. ÆR 
KEYPA ID FAA "Mole fa Dres RAR A SUIT ARY. 


7.2 {ASAD m Manga SE 


MEM FH BANE EH JS ES NLH FAA ÆT, SEK RE TR 
BZD , Ae iAH FS PR N RB. BITU S SE 
HA AB DIMA AD HY , BARRA TRE SIERRA es. TERT , 
SITAE EHANTLRÁ Ð RJParseTreeWalkerf JE 15 EPMA, SF 
Be eS TES PS RS p. 


LEIA FF BJ. RANE ENE. 


listeners/PropertyFile.g4 
file : prop+ ; 
prop : ID '=' STRING '|n' ; 


RAZ MEA AAA : 


listeners/t.properties 
user="parrt" 
machine="maniac" 


AF DYNER , ANTLRÆRK f PropertyFileParser , CREE 90187 -1 FAT 
mA WT. 


file 


em e 


prop prop 


NE W N 


user = "part \n machine = "maniac" W 
E71 Baa TAM 


HEMBRA, lla tHPrarseTreeWalkerF DIGI Haz SP T Ra , 
fre DU ra ERJenterf[lexit73;A. 


LH ÆRA ANTLRE FE ZPropertyFile&*pkhy bh ase O 
PropertyFileListener, ANTLRBÉJParseTreeWalkerTfE&EAWIRIAUESJT 3 RAE 
EST AZI MANI FYBJenterflexitniz. AAiBizPropertyFilepReAW 
AZAKA, Ati PropertyFilelistenerZ FAM. 


listeners/PropertyFileListener.java 
import org.antlr.v4.runtime.tree.*; 
import org.antlr.v4.runtime.Token; 


public interface PropertyFileListener extends ParseTreeListener í 
void enterFile(PropertyFileParser.FileContext ctx); 
void exitFile(PropertyFileParser.FileContext ctx); 
void enterProp(PropertyFileParser.PropContext ctx); 
void exitProp(PropertyFileParser.PropContext ctx); 


FileContext#[]PropContextèSEEZXiE ZAM A MA DIE TIT RASH. E 


HES — ERA RIA Ri REBRIANKA. 


II TEEN) , ANTLREÐÆRK T — A $37JPropertyFileBaselistenerB9EAiA SE 
D. CBA T Rr AKSEN , BUST EP KIBIZAJOmembers Kia PFT 
Sa Hf V, 


public class PropertyFileBaseVisitor<T> extends AbstractParseTreeVisitor<T> 
implements PropertyFileVisitor<T> 


d 


QOverride public T visitFile(PropertyFileParser.FileContext ctx) í J 
@Override public T visitProp(PropertyFileParser.PropContext ctx) í } 


IFAI AITANA BARRERA. GAO, SABES 
skat lZ FDA EB TJ; BEA yè: 


listeners/TestPropertyFile.java 
public static class PropertyFileLoader extends PropertyFileBaseListener í 


Map<String,String> props = new OrderedHashMap<String, String>(); 
public void exitProp(PropertyFileParser.PropContext ctx) í 
String id = ctx.ID().getText(); // prop : ID '=' STRING '|n' ; 


String value = ctx.STRING().getText(); 
props.put(id, value); 


RAFU ZARA RABBIT , GR f gs (base listener ) MIF 
Wwe AD res , AN, I TER) IA TR TO MT es ør Z JAZ AAA 


EXPER TRARA , PAER RA BEI ZINK R Ss (EO AR] 
TR) , MUÉEI7 -2BTzn. 





ANTLRIZI7JE ANTLRRiEPropertyFile.g4 A PDS | KP A EB $8 
| 
PropertyFileListener PropertyFileBaseListener | | PropertyFileLoader 
visitTerminal enterFile enterFile ( j < exitProp í...) 






exitFile exitFile (3 

enterProp enterProp í j 

exitProp exitProp { } 
visitlerminal { j 
enterEveryRule { } 


enterEveryRule 
exitEveryRule 
visitErrorNode 







exitEveryRule { } 
visitErrorNode { } 


7-2 SIS ele 


ParseTreeListenerfzHYJFANTLRISÍTÆ P , Cigrang 3544 
visitTermin-al( ). enterEveryRule ( ). exitEveryRule ( ) LAR (FJÆR 
(Gell ) visitErrorNode ( ), ANTLRIRIG JA Dropertvtilebi lb Sz 
[PropertyFileListener KHERASEHEIZSPropertyFileBaseListener, FRIE 
—Æ2 SK ÆPropertyFileLoader, Gë f PropertyFileBaseListener# 
RIMBA A. 


exitProp ( ) Beus SIH E PIAR, EPS prop AMABA BIPropContext. 
FZE ROUA, prop NIPRINT ( IDFISTRING ) #BYIM— NAA. THE 
AT, KETTA SBS IA , PEUT AA ARE] TerminalNode3SYÉJiEiE 
ANTM. Zo JRIAEBOSgetText ( ) DANA SAMA, 
tay LIST getSymbol ( ) ARST oken ÆA. 


KRI ae Sen LARREA. VEK lët TS , FER NE SS FTH 
PropertyFileLoaderZSUs mE Bst, 


listeners/TestPropertyFile.java 

// FE AER ANTLR IES;E MR Pisas 

ParseTreeWalker walker = new ParseTreeWalker(); 

// HEM, HR lees 

PropertyFileLoader loader = new PropertyFileLoader(); 
walker.walk(loader, tree); // en MAN 
System.out.println(loader.props); // +TJENÆR 


TYDET TITEZEÍTANTLR , IE ERA, LIN BANNE FEIN I 
HTG | 


$ antlr4 PropertyFile.g4 

$ ls PropertyFile*.java 

PropertyFileBaseListener.java PropertyFileListener. java 
PropertyFileLexer.java PropertyFileParser.java 

$ javac TestPropertyFile.java PropertyFile*. java 

$ cat t.properties 

user-"parrt" 

machine="maniac" 

$ java TestPropertyFile t.properties 

{user="parrt", machine="maniac" L 


LAER BANDERAS PA ESE f AG EAI Map, 


DE imesh ATIL , APER Sd HJI 
HJ. ESE, BLAIR MIN MA , Ak SHAN 
f=. GIN, PAAR SATS frt , pti xH RSA DEI 
MABE), Hmm SI Haya DIE, IG, SSUTRSHUSRTEJJ AACA R373 
¡AAN Rees. BN, ERE ARHAR , Fei 
JURA RL. FÆRGE , FIRE , RRENEN 
PESCA. 


7.3 SADES Ste 


Sei VS D GOSS H lC e Dr SES HAN FAT ERE : SANTLRÆRK NIBO, 
SINI, Anm NEFNA rbl Div et ( ) Fik. AUC, Fèt 


TÆT ANH, 


Seas ST æA “-visitor" ÆR , ANTLREIZJJ^E pk, "SI 
PropertyFileVisitorj4HIL/ FÆXASLEHIÆPropertyFileBaseVisitor : 


public class PropertyFileBaseVisitor<T> extends AbstractParseTreeVisitor<T> 
implements PropertyFileVisitor<T> 

{ 
@Override public T visitFile(PropertyFileParser.FileContext ctx) í ... ) 
@Override public T visitProp(PropertyFileParser.PropContext ctx) í ... ) 


FTA LAM E— Tamas HE MlexitProp ( ) PARE , ETE propa 
XJ WBSUSIHIES73 7A FP. 
listeners/TestPropertyFileVisitor.java 


public static class PropertyFileVisitor extends 
PropertyFileBaseVisitor<Void> 


{ 
Map<String,String> props = new OrderedHashMap<String, String>() : 
public Void visitProp(PropertyFileParser.PropContext ctx) { 
String id = ctx.ID().getText(); // prop : ID '=' STRING '|n' ; 
String value = ctx.STRING().getText(); 
props.put(id, value); 
return null; // TS. DAREAK Æ Void mit void 
} AIR Java e, XER2I2[0]— MB 
} 


XJEGRU— PAN Tesh , 7-37 J Sila RA AE O ASA Ao 


MASS 


PropertyFileVisitor 


visitProp 1... 


ANTLR#&#PropertyFile.g4 H JÆ kO) 


PropertyFileVisitor<T> PropertyFileBaseVisitor<T> 


visitFile visitFile { } 
visitProp 


visitProp { } 
17-3 SAMARIO RKA 













Mineria FHParseTreeVisitorjiLlByvisit ( ) MARERA. 
AAAS EAbstractParseTreeVisitor, EAN , propji FHAERkBY T2 R 
SATTA, AllitvisitProp ( Zeep Emir ( ). Seimetz. Gro 
SSI SB. 


HAS LFA TES Lef PAINE ( UlTestPropertyFile ) ZB] XE EIA 
F, nese fm RIS EParseTreewalker, BANDER hE 
oy TES ALAS. 


listeners/TestPropertyFileVisitor.java 

PropertyFileVisitor loader - new PropertyFileVisitor(); 
loader.visit(tree); 

System.out.println(loader.props); // HER 


FIBRAS RARE RB: 


$ antlr4 -visitor PropertyFile.g4 + (EH vistor MIRRA EAS 
$ ls PropertyFile*.java 

PropertyFileBaseListener. java PropertyFileListener.java 
PropertyFileBaseVisitor.java PropertyFileParser.java 
PropertyFileLexer.java PropertyFileVisitor. java 
$ javac TestPropertyFileVisitor. java 

$ cat t.properties 

user="parrt" 

machine="maniac" 

$ java TestPropertyFileVisitor t.properties 
{user="parrt", machine="maniac" } 


ER PES rest LAN, Sell TRT EAS RE V SIBZABXAIFIE. — DIE A avahi 
EK, HURAITZANTLRAMBAN ASSIS. RI JEC DS , BAKA 
XJRMIBJISTA DATA , UMAT ÐA HAS. Feb, Z , RIE 
AYE SAS. OCI A Voll , AJLA E, KARES 
CEA AA JATISAJ ) . PRAT NYA , ere, 


EXPRESARSE , AMRES. SALA EN, ANTLR 
JIA BEER SESI, ee TER PR NE 
xX, 78 HAS RA. Roe RR MESS, RA e res tele T AAK 
Be ea Hras UDR SUT ID Nga. TE F— rh , Ri TS SUR RITE 
EGIEAYANE EVs, 


7.4 PC LRS BASTA 


73 TIRA AE SAR, eut E, AP RO AASB E BDS in r 
SS MAA PL ES FEF, 


listeners/Expr.g4 

grammar Expr; 

S 505 

e : e op=MULT e // MULT = '*' 
| e op=ADD e // ADD Æ '+' 


| INT 


SEITE , We ET — MH SAS BA AA, AI e AA Rita z abc 
fue eS 155 s THISIBJenterE ( ) fflexitE ( ) Fik. 


public interface ExprListener extends ParseTreeListener ( 
void enterE(ExprParser.EContext ctx); 
void exitE(ExprParser.EContext ctx); 


ALLE , FeSO S Hras D AI S MBA E AA, ` FHopisl Eller BIHAR 
FM BAT bres DLR SIP Pie El MID. 


listeners/TestEvaluator.java 
public void exitE(ExprParser.EContext ctx) í 
if ( ctx.getChildCount()==3 ) 4 // ACRIYEBZT LA 
int left = values.get(ctx.e(0)); 
int right = values.get(ctx.e(1)); 
if ( ctx.op.getType()==ExprParser.MULT ) ( 
values.put(ctx, left * right); 


} 
else { 
values.put(ctx, left + right); 

} 
} 
else { 

values.put(ctx, values.get(ctx.getChild(0))); // —% INT 
} 


} 


Er, exite ( ) B8IFBÉSMULTSEEREÉFEHANTLRTEExprParserrFBAEBEBS : 


public class ExprParser extends Parser í 
public static final int MULT=1, ADD=2, INT=3, WS=4; 


£8— RExprParser AAIPIEBZSEContext, TAL, ANTLRASIXZ NÆRE 
LOH "lr E RIER. 


public static class EContext extends ParserRuleContext í 


public Token op; // AMIRE op 
public List<EContext> eil í ... ) // IREI BHY e FY 
public EContext e(int i) í ... ) // IRRE i Ne Fy 


public TerminalNode INT() í ... ) // NERE eKIZ=Z T SEVA, REX INT DA 


JISREN BSA Dress , ANTLRZGYTSITI HS EUST AAU Bs e 1 
TEARS. AKHA , FRIE x pi AE E , Aes N Rika se STIR 


Kab 


< , (Sl LExprisiz : 


listeners/LExpr.g4 
e: e MULT e # Mult 
| e ADD e # Add 


| INT # Int 


, 


Hift , ANTLRZJeHIE ASA T ABBA, AU, FRITS 
FE oniXishatd sine JI. Wines NÉE , ANTLRZ E ER 


enterX ( ) #lexitX ( ). 


public interface LExprListener extends ParseTreeListener í 
void enterMult(LExprParser.MultContext ctx); 
void exitMult(LExprParser.MultContext ctx); 
void enterAdd(LExprParser.AddContext ctx); 
void exitAdd(LExprParser.AddContext ctx); 
void enterInt(LExprParser.IntContext ctx); 
void exitInt(LExprParser.IntContext ctx); 


FÐ baij , ANTLRtBZJA SIE ene ^E Bo f FRERE RIZR. ( EContext fy 
FR) , HUS. DAAE POT rH BJgetter737Z 0505 08173 FABER DOC] ML 
SAD HAAS. HIRO, IntContextRA—*NINT ( ) AE. FATALE 
enterInt ( ) PJH ctx.INT ( ) , (HÆR Eenteradd ( ) PHARE. 


mT Aas. BESS D nS HU B NST , Fi )AK 
DIET See SRM AAA, 32 S í RAMA. ANTLRE III JE 
STVSIMER. SÉL, BEA, Sli ep Fetten, MEPE 
UAE , Ea SSX TË Wie: BERE, STD SEP Ja) 
GR BAG Rae HL S S. 


7.5 EFD APHRA 


A ZÈL TARERE SAHAY, BÆRRENE ESME ENE , Im 
APSA EES ENN FAS . (BÆ, (REF , ANTLR SS BED in Hras JIA 
RATE BE MIRIEMBAISYAY. Af , ANTLRÆRKBYV TAÐ ARB V. 


LADA, Sell Dë EES D Zee Wate F, AEREE 
el, Tiag H Z nD SL TEBA, ÆFLExpr IA AB TØI Å es 
EPF, BP, BMT Aes DANSI, BASRA T Sar Dr 
ZIAHS , AMENA TRA FE TE EES, 


1. ERIN Pee Doi TI 


ME SST ARSE, RENA ee pr UU PAYS Di Aik 
HEFTI DUBII, visitAdd ( ) GREN FRA 

visitInt ( ) DARRO ARM. fEZHJUSIHIESXS FA BÆRERE, 
E SÐ T AE TUS [RBS RE T-23 : CES ERE MESE BHH: , 4 
JKLExprBaseVisitor«T» FE Æ Integer FRET TABI. FRISKE) 


ESU] RAT : 


listeners/TestLEvalVisitor.java 
public static class EvalVisitor extends LExprBaseVisitor<Integer> í 
public Integer visitMult(LExprParser.MultContext ctx) í 
return visit(ctx.e(0)) * visit(ctx.e(1)); 


} 
public Integer visitAdd(LExprParser.AddContext ctx) { 
return visit(ctx.e(0)) + visit(ctx.e(1)); 


} 


public Integer visitInt(LExprParser.IntContext ctx) { 
return Integer.valueOf(ctx.INT().getText()); 
} 


EvalVisitorMANTLRHYAbstractParseTreeVisitorZs24k7K s JB FAR visit ( ) , 
Kl CEA REAP E 


SR EvalVisitor Figs = SUN JAR A FELExprBaseVistor4 , 
visits ( ) BJEMAZEHIZS ARE V BgParseTreeVisitor.visitChildren ( ) 75 
jk, visitChildren ( ) Daria NFT RAARENE. FAP, 
visits ( ) RINGESTE (Bera) HTAR. Al, Æ 
fi RT URSI E o wi (173. 


TEN zI(RAB TestLEvalVisitor. java , eka aay f LExprParserHfJEIHT 
BAD. RK, BA IEE—EY4BEaJEvalvisitor, TTS SGE at 
HU DICH EZR. 


listeners/TestLEvalVisitor.java 

EvalVisitor evalVisitor = new EvalVisitor(); 
int result = evalVisitor.visit(tree); 
System.out.println("visitor result = "+result); 


ASM sE FAE | MC BE PE , EA "-vistor" EREA 
ANTLRÆ RRISE ( HSR ZET TS EBANTLRAERBEIADRSS , LUE “-no- 


listener" ), Miera Te ÆR : 


> $ antlr4 -visitor LExpr.g4 

> $ javac LExpr*.java TestLEvalVisitor. java 

— $ java TestLEvalVisitor 

=> 1+2*3 

=> Eo, 

< (s (e (e 1) + (e (e 2) * (e 3)))) 

visitor result = 7 

IRREAL BE AMARA, WE EWE , ANE ERAS 
JavalR EKYIIRIEHE Vll, WRIA A AA 7A VaIR)-T- 15 
R, BN li, FAMA ERE , XXE Hel] JH S EH Java hA 


IRE Te RASA 
2 SE FARR TRE 


ANT LREE Ak AY im UTESJJ Ace BREA (voidèk##). HEART, ATA 
miss ES RARE, A es BANE RARE NAK 
A NS IMSE AETAT , Java cd ie 
IZENBARE, BD , ED TRANT AERYEN — NET. SARA 
Evaluatorit AE eps sJ (IF 3c(4TestLEvaluator.java# ) : 


listeners/TestLEvaluator.java 
public static class Evaluator extends LExprBaseListener í 
Stack<Integer> stack = new Stack<Integer>(); 
public void exitMult(LExprParser.MultContext ctx) í 
int right = stack.pop(); 
int left = stack.pop(); 
stack.push( left * right ); 
} 
public void exitAdd(LExprParser.AddContext ctx) { 
int right = stack.pop(); 
int left = stack.pop(); 
Stack.push(left + right) ; 
} 
public void exitInt(LExprParser.IntContext ctx) { 
Stack.push( Integer. valueOf(ctx.INT().getText()) ); 
} 


Fl JR] LARGE BE pHJTestPropertyFilerHíWBJBBEE , TEMER AN 
ParseTree-Walker , El ZTestLEvaluator3EXSubixH3;ZBJLIERSE, 


=> $ antlr4 LExpr.g4 
-? $ javac LExpr*.java TestLEvaluator. java 
-? $ java TestLEvaluator 

=> 1+2*3 

=> ko 

< (s (e (e 1) + ( 


e (e 2) * (e 3)))) 
stack result = 7 


LRSL , (ESP R. UE, ELAS AEF 
ea Hras EIA TM ALEA. RIBA AA Æ SØDE , (88 
II ES TD RAEN Dee. 


3 ARSE ( Annotate lech 





ELEN, ER "freit eT AIR EAE. (ED ER DS , TC 
(TU ESAS rr ER, IE Ubi SD Sa AER 





it , $e BREST. AT, (ou ein 3 BDI BART 
iEHJLExpriSi A3 ry , MEN -ABfrzn. 


N. 
| oI os 


El7-4 LEXpriBi£ rr 


HR , BPS FRAT NIBR DA C RTI STAVAR). 8T EH 
eT ROTBBEJZCESUSHBISBISSE aera R Weare. 


LERMA Priske, PARERE e TE ETHAN. 


listeners/LExpr.g4 


e : e MULT e # Mult 
| e ADD e # Add 


| INT # Int 


ef eT SOU NI AY STASI MA ADDR HIR NÆR. GE 
BAPAE , ESAYAIINZELA RASTA K HT D AEB LABES SPT MLB 
PAPERARI T RANAR. 

EAU IEN IT ARMS 

ALTER GE Lt E EES EET å LTS |BZIAlERX , ell TRI lees 
eA EAU SEI Me. 


e returns [int value] 


i P?" ga # Mult 
| e '+' e # Add 


| INT # Int 


ANTLRE AFB WA SIRE BALA TEASE RIOR, DUE , values bL 


EContexthY—7 z ES, 


public static class EContext extends ParserRuleContext í 
public int value; 


) 


AHERN ES xc FRE. E FRSBR4KAKHEContext, 869450688 P AEA 
Må. PIS, ORES AR AB (eA ctx. value=0, 


IX EB RETR AIX PT TS ER RA EMRE, 171819 FA FIGUR ETR 
SWRA. INEA Y BIE SAEZ, AM Spa NERVE) f SEN EI 


ES L. AU, RUDA ARMANI Y ISxERINM , 
JJE EF Te S SCAU e RI. 


EI JE BRIZIEIAZ TIBET To sa (ERMUA EE RING ) AB— NA Avalue 
DIR , BBZexitAdd ( ) MAMER NEA : 


public void exitAdd(LExprParser.AddContext ctx) í 


// e(0).value E@) sz PAJE—T e TEL DIS 
ctx.value = ctx.e(0).value + ctx.e(1).value; // e '+' e # Add 


LH AMARE, TUH, , Java , TEI 7JExprContextZSa/ As 
JI— T valuezeBE (#RubyADPythonBBf£). ASH 27T TRIBUNE SERA, EAT 
mæ MENES NT KARA, HD BG LIEMANTLRERKANER TI RIR, 
XI/JANTLR AREAS EFF ANE. 


le AAA 23 TAE To aH D eR EHM an HEBEI ELA. tH 
FIX TARY , ANTLR T —TI8JPBBJG47JParseTreePropertyB%#8B)2S, LES] 
EPI NR MAIL Heste , #RZJEvaluatorwithProps. CT XT 
TestLEvaluatorWithProps.javaFrh , iii— P ParseTreePropertySCAl As Bat 
Ze SH E pr A PETS FA KERR. MEERI SC EB a reent SA : 


listeners/TestLEvaluatorWithProps.java 
public static class EvaluatorWithProps extends LExprBaseListener í 


/ ** (EF Map<ParseTree, Integer» 4375 BARS SX: WA SEALS Ki 
ParseTreeProperty<Integer> values = new ParseTreeProperty<Integer>(); 


FAO , WR EE HE CHM apne it ParseTreeProperty , BIREZNW 
IdentityHashMapmgdESSAHSHashMapJK^EHS. Fee EHTIel---REmmgEedqual s ( ) X 
ættin. Wen Ra BIT BS equals ( ) AY , (BADZTAEPJfZ"FBS 


least, 


kli FILMER values. put (node, value ) RED MER 

values. get (node ) FINNERNE. HESTEN, PUE — 
Ben Y ABI ASRS ea ASA RT iE, 

listeners/TestLEvaluatorWithProps.java 


public void setValue(ParseTree node, int value) í values.put(node, value); ) 
public int getValue(ParseTree node) ( return values.get(node); ) 








LESE A BA RAY AAT BB x Fund ahes TZ. Fella A 
EPLER AJINTIEAAFSAMERENE CX NBJISI 27 Tb T fe. 


Int 


listeners/TestLEvaluatorWithProps.java 

public void exitInt(LExprParser.IntContext ctx) I 
String intText = ctx.INT().getText(); // INT # Int 
setValue(ctx, Integer.valueOf(intText)); 


XJJ-DWZ- bU, FRIERE CC Dn ARA (EEE) AYE , ARA BJ 
KINEZ MAIR T Ra. 


listeners/TestLEvaluatorWithProps.java 

public void exitAdd(LExprParser.AddContext ctx) í 
int left = getValue(ctx.e(0)); // e '+' e # Add 
int right = getValue(ctx.e(1)); 
setValue(ctx, left + right); 


exitMult ( ) AMEE, RÆST ATA "ae, 


FANIA AEREA Es, AURORE ATTA TN RODE INI 
e (Be, BO DOLL A FEINA). 73 f LESSSRIBUA e To Rast 
R BÐ SISCH S exits ( ) Bik. 


listeners/TestLEvaluatorWithProps.java 
/** Need to pass e's value out of rules: e; */ 
public void exitS(LExprParser.SContext ctx) í 


setValue(ctx, getValue(ctx.e())); // Ahh: int s() ( return e(); } 
A 


RAZ) DTESA EUR SOU LB IA ELE : 


listeners/TestLEvaluatorWithProps.java 

ParseTreeWalker walker = new ParseTreeWalker(); 
EvaluatorWithProps evalProp = new EvaluatorWithProps(); 
walker.walk(evalProp, tree); 


System.out.println("properties result = " +evalProp.getValue(tree)); 
NS MU NS : 


> $ antlr4 LExpr.g4 

= $ javac LExpr*.java TestLEvaluatorWithProps. java 

-? $ java TestLEvaluatorWithProps 

=> 1+2*3 

=> Eo, 

< (s (e (e 1) + (e (e 2 
properties result = 7 


) * (€ 3))1) 


IME , BIMA TIREE ZANAN, TES SSAA ae 
AMFI. PFERD AMBARA , ERIRE ANDA , IRE 
051 FR ENE PAR. 


4. EAVES FANE 


ASR SANEA , Ri EZ(FESAP BEAM EN A. ARI 
FeE SAIS NIE NEIRA ARA es. ATAR AA 
BRAM BIA TAS RAE, ANTLEREEIZ/I B IEA MED AAA SCH , LEXA 
ANTM. BE, BFAD SRE , JCXBÜEPBRBTASE, 
FRIERE SMB ODA ES UTD IF. 


JREAI ava : RE PED, AW , MRS 
BSE , BIG RISE ED NEMI. 


FAT RAY ` EL PX REAMER , US Java RR ABAJO, SSA 
HR AEA MFO. 


INE : EEE PEPA Map FER, FANENE ki, 


ix ZAN RABBE He PVA NB ee EDIN , AMIFESIBEZASTÈ 
MENS. PRI, AE Jose m Lesben l INEST. , RR 
ZER DS, SÅ, RIBE LÆ — NER SIE bie HHS AT. 


fe AREA HJ PUO ELE RENEE , KÆR CHER REB AJO 
AÐ AA , (ERE D CEO, X RBB 
Ka. MIR ALT INE INIA, Mises llk. Ava 
HÆ, AUER AA ERRE DIEN, Olne A RIBA EZ 
ER CMD HRN ARAS. lls AWS BA , 
ACER NWR BHR. CCRN ZIS , FIBRE 
FEL. BARTAL, , (SPAHR AHEHE , Fifi 
FIRS SANKAR ll, 


PART FRIZE REOR A ENER AE , (ME, FLERE 

FB, FEAR. MMB a Ra es TARA See SID DST TES 73 
inn RE, (FAR Se , DAR , ERR TITTA AR , HEAR PARA 
OME SH, BUE TSEN NRE. STRATA 
BREWS , AACE PH HR. ARB RITAN 


3 CP APA REN. 


PIE ÆRET AGRADE) AA EILER el 
¡AITANA NN DAL BANE , KILES MIEZENISIYE. ERZ 
ISF, Et FAE HUDD DES ET, EHE, EAS TAP ROGGE 
BEAABBAAR IMITA MER E, EE MBA, RARA 
PRE , SIT SB DI Ces, 


PJE, UE er en ri , 1218.4757. (Ge XTR 
ADMITS Ale , ee Do fS URS EARS re HEEN , X< 
KE, AB cr SØR ee. DÅ, MEA TAO RAR 
i | FIA ORT ae SAC. 


BWE , FeAl JAME T MMA) RS Be Dres SCH SRM HER , 28 
AEREA E RIA LAGER f . AE) PAPES REDS TL 
ÍF. 


ASE JERSI R SAM DOS 


CZAR ONS , KUSKE SI BI a haja hal ABE CER 
iA. ALC, 88 — SL HUSS DOEN Eka. BIST Om SDK DIEN, 
JON Cunbo lr , AXA PUT ( BM , PANEL ERA, 
EFES ). 


BALA ERN C SV FIIS , XXFEHJCSV CHA ERI LÆR 
Sia. BOESSCRRDSERBREATSHSONXANSSBEBEXMLSCAFRSIRSR, ZE, VS 


ZEB CymbolFEFs , ($HDOT/graphviz R EEGEN Fuel ol NL. Ea , Fel) 
JICymbo lié DEZAS, BTA ANTENA , TRI S TUS 
STR LECH, Zeus SATAN NAT a, A, KIA L AKT 
FET MEA USE , ARE PER, 


"iE AA Brie) SB HTS A. 
8.1 DIS CG VS 


BUAT 5 — 1 AEM res , SEIS 73 SS VIE ( CSV) RAYS 
AS DIKT Ata) "FAMapZHpkHyList” rh, (EISES HU SS 
PTE SN FEDE ED kis. RNS MIE Map, RAE 
AMPARERA. Allt , FU ESA Vir: 





listeners/t.csv 

Details, Month, Amount 

Mid Bonus,June,"$2,000" 
,January, """zippo""" 
Total Bonuses, "", "$5,000" 


FUARI “EBMap2BRRASList” 20 RAT : 


[{Details=Mid Bonus, Month=June, Amount="$2,000"}, 
{Details=, Month=January, Amount="""Zippo"""}, 
{Details=Total Bonuses, Month="", Amount="$5,000"}] 


ARR SSAA ese , LER TX6 . SERIOS BADEN SEAT 
iD. 


listeners/CSV.g4 
grammar CSV; 


file : hdr row+ ; 
hdr : row ; 


row : field (',' field)* '|r'? "ð" ; 
field 
TEXT # text 


| STRING # string 
| # empty 


TEXT : —[,NnNr"]+ ; 
STRING : I H I kaka (2:9 Jo tans ; 


RIZ IL , TC SVET ED AAA AM Ala. 


TRIST ÆN RA AIT , 14 QV. BE, Kl 
E ZU SELE FOS , ia ER , Fl AF By) 


Á. CK WmwAfrIheader, fEXJ—132B JA Fern , si ke AFE 
FecurrentRowFieldValues# , HERCE TAE, 
Ie Nl PREY Blix eS ES EE, 





NERE NA RAJ AIDA : 


listeners/LoadCSV.java 
public static class Loader extends CSVBaseListener í 
public static final String EMPTY - ""; 
/** ITIS HHT SPICE DA ITAA Map, iz Map SASS SUE EZ (BIB BOB GI 


List<Map<String,String>> rows = new ArrayList<Map<String, String>>(); 


/** IAR gi 
List<String> header; 
/** IGE HU AUT APA FEAR vi 


List<String> currentRowFieldValues; 


RA MUA AES RBA VÆ ` REMAIN, FSEMA 


currentRow-FieldValues, 


listeners/LoadCSV.java 
public void exitString(CSVParser.StringContext ctx) í 
currentRowFieldValues.add(ctx.STRING().getText()); 


, 


) 


public void exitText(CSVParser.TextContext ctx) í 
currentRowFieldValues.add(ctx.TEXT().getText()); 
} 


public void exitEmpty(CSVParser.EmptyContext ctx) { 
currentRowFieldValues.add(EMPTY); 
) 


NIENT BU , RA SEME(T PIRE SBA. Gen STE RAE 
TBT, SERIES TIE HUET KEIM. 125 ST se ewe E 
Fx. BOAR Erres 1 t Row ( ) IGAMTÄRA , 
currentRowFieldValues Pat JA SSeS. BURADA R FRS EC BB 
DIISZcheader, 


listeners/LoadCSV.java 

public void exitHdr(CSVParser.HdrContext ctx) í 
header = new ArrayList-String»(); 
header.addAll(currentRowFieldValues); 


HE FREI SLSESMEITSGE , P< NIS EMNENE ` FSF RI ATT 
HB, FAN A TAME, FRIE ROGER (BLAR) 
currentRowFieldValues , SU ERAGE, 


listeners/LoadCSV.java 
public void enterRow(CSVParser.RowContext ctx) í 


currentRowFieldValues = new ArrayList<String>() ; 


} 


SEGR A 4TAYSWEBRT , ETS TEL RO. WERE UNUS ESRS T EAT , 


BBU TABBAYA , Ile A.S, fEexitRow ( ) DAP , Silo lee 
A'Draflgetbuletndex ( ) NR MAITE TX ( RESENT RENSE 
Azehartontext). WRAAE DWET, Sou Jac" Map , lave 
header AAS IAFcurrentRow-FieldValuesMAYFEUE , FFISIRAJKABINIZ 
Maprh, 


listeners/LoadCSV.java 
public void exitRow(CSVParser.RowContext ctx) í 
// WRK Sn Bär, TA BAN 
// if ( ctx.parent instanceof CSVParser.HdrContext ) return; E: 
if ( ctx.getParent().getRuleIndex() == CSVParser.RULE hdr ) return; 
// SAIT EAT 
Map<String, String> m = new LinkedHashMap<String, String>(); 
int i = O; 
for (String v : currentRowFieldValues) { 
m.put(header.get(i), v); 
itt; 
} 


rows.add(m) ; 


DOLE CS VEE A te DIRT HSE SPSS SER LE, FEAT 
ParseTree-WalkerZaBeo ig; AU ga , FkliliyLoadcsvæÆrHØyYmain ( ) 
AAR Aes JEJE S EDS rows. 


listeners/LoadCSV.java 

ParseTreeWalker walker = new ParseTreeWalker(); 
Loader loader = new Loader(); 
walker.walk(loader, tree); 
System.out.println(loader.rows); 


NES Us : 


$ antlr4 CSV.g4 

$ javac CSV*.java LoadCSV. java 

$ java LoadCSV t.csv 

[{Details=Mid Bonus, Month=June, Amount="$2,000"}, {Details=, Month=January, 
Amount="""zippo"""), {Details=Total Bonuses, Month="", Amount="$5,000" }] 


sae a PAI BE EE SAMA A Mas RX BÆR) R TRR 
SUIE SI 


8.2 J]#3JSON8J IE BV XML 


12 IA HG lol ONS , BER , Fè JA IS Ee ONST NET RES 
XMLÉJAEFR. iHe. 2152 roll 7 SONER SH , IR H J SONSIXMLBSESI 
Ker. PAIR Ate AUER : 


listeners/t.json 

{ 
"description" : "An imaginary server config file", 
"Logs" : {"level":"verbose", "dir":"/var/log"), 
"host" = “ANTÈF. Org", 
"admin": ["parrt", "tombu"], 


"aliases": [] 


FHS NAIXMLAA : 


<description>An imaginary server config file</description> 
<logs> 
<level>verbose</level> 
<dir>/var/log</dir> 
</logs> 
<host>antlr.org</host> 
<admin> 
«element»parrt«/element» 
<element>tombu</element> 
</admin> 
<aliases></aliases> 


Er , <element > TÐ IT B DIE, 


FICSViE; , LERRET I SONA HAV Ge W EBRO , LMFANTLRE 
ACE SAY NT AS Ao 





listeners/JSON.g4 
object 

i (' pair (',' pair)* 'p' # AnObject 

| E FS: # EmptyObject 
array 


Å [' value (',' value)* 'J' + ArrayOfValues 
| € E # EmptyArray 


. 
, 


RIZAB OM v a lue XUI , MERMA y EMS. BY Erh= Tp 
jj» 9, ABRIR A E PUBOSURJ ANB, AIK, Zep] EOS E DEG IS ERR 
ERO, HEAD as 7J1x a HS Ure STE, 


listeners/JSON.g4 


value 
: STRING # String 
| NUMBER # Atom 
| object # ObjectValue 
| array # ArrayValue 
| 'true' # Atom 
| 'false' # Atom 
| 'null' # Atom 


FK ED SEE MEE SE ACA A VC KSM. ERE 
XE DEER , CIE IES AA NET AAT BA HOT iit. 


listeners/JSON2XML.java 

public static class XMLEmitter extends JSONBaseListener í 
ParseTreeProperty<String> xml = new ParseTreeProperty<String>(); 
String getXML(ParseTree ctx) { return xml.get(ctx); } 
void setXML(ParseTree ctx, String s) { xml.put(ctx, s); } 


SS Bra FART RA. DE , THEBEN 
ARNESEN LI RIA V], MIME E APR. BAD TN 
BJART EE LAE Ez ANER. 


LOFT EE RATE RO. value RJ atomer RE (EEE 
Aton i RS MASE ) CLA ATS FINANS L ctx.getText ( ) AE 
XS RERUM PURSE SCAN ) . 


listeners/JSON2XML.java 

public void exitAtom(JSONParser.AtomContext ctx) { 
setXML(ctx, ctx.getText()); 

+ 


ER J mæ MSS ZIP ( stripQuotes ( ) EALER A ) , X 
FPA EI HATE ME). 


listeners/JSON2XML.java 

public void exitString(JSONParser.StringContext ctx) í 
setXML(ctx, stripQuotes(ctx.getText())); 

} 


EE 
DEERE DATA, KOS T SOE : 


listeners/JSON2XML.java 

public void exitObjectValue(JSONParser.ObjectValueContext ctx) I 
// tk String value() {return object();} 
setXML(ctx, getXML(ctx.object())); 


} 
Få REV alueXU JAV AR A TAR , (ISSEY , Kv In en 
TIAM. CERMBUJXMLBUERSTASEJEJ STRING" : 'valuefá352j34HHHJSTRING, FPA 
TUE ERES Z BIH SAS F value =a, 


listeners/JSON2XML.java 

public void exitPair(JSONParser.PairContext ctx) í 
String tag = stripQuotes(ctx.STRING().getText()); 
JSONParser.ValueContext vctx = ctx.value(); 
String x = String.format("<%s>%s</%s>|n", tag, getXML(vctx), tag); 
setXML(ctx, x); 


JSONASXIRR EH AE (EZ. [Alt , FE TobjectAMEAnOb ject kn 
VARNES , Fe NG EDUINIBJXMOBJIDSUITSTE S Hae WARSI. 


listeners/JSON2XML.java 

public void exitAnObject(JSONParser.AnObjectContext ctx) í 
StringBuilder buf = new StringBuilder(); 
buf.append("|n"); 
for (JSONParser.PairContext pctx : ctx.pair()) í 

buf .append (getXML(pctx)); 

} 
SetXML(ctx, buf.toString()); 

} 

public void exitEmptyObject(JSONParser.EmptyObjectContext ctx) í 
setXML(ctx, ""); 

} 


&EFERZAZHRS7S xU SAAB, MST DAPABXMAER BROMA <element> th 
2S Z rete BD], 


listeners/JSON2XML.java 
public void exitArrayOfValues(JSONParser.ArrayOfValuesContext ctx) í 
StringBuilder buf = new StringBuilder(); 


buf.append("\n"); 

for (JSONParser.ValueContext vctx : ctx.value()) { 
buf.append("<element>"); // 15 Br HT AÐRARI XML KA 
buf .append(getXML(vctx) ); 
buf .append("</element>") ; 
buf.append("\n"); 

} 

setXML(ctx, buf.toString()); 

} 


public void exitEmptyArray(JSONParser.EmptyArrayContext ctx) { 
setXML(ctx, ""); 
} 


ft 





RAR, RIISES ARSEN ER — BRIT 0bjectikfarrayERLAVÆR 
EAST T MAIR TO Fi 


listeners/JSON.g4 
json: object 


| array 


FR ETL BE NB e CIE SEL DT fE, 
listeners/JSON2XML.java 


public void exitJson(JSONParser.JsonContext ctx) I 
setXML(ctx, getXML(ctx.getChild(0))); 


} 
FESTA : 
$ antlr4 JSON.g4 
$ javac JSON*.java 
$ java JSON2XML t.json 
<description>An imaginary server config file</description> 


«logs» 
<level>verbose</level> 


AN TEL RI SONFGXML REE. LME RO E SÆR 
ÆRIN : AMiaZ I ARARA ( URK PRIVI El , 
ALA LA ZEN AT DRRZSAIIRABISON2XML ST. java , Brosi f StringTemplateXk 
Che , Hat, KA NIRASEYIVABISON2XML DOM. java , FH-TTASXMLBSJDOM 


BY). 


FJ , RIBE T ESAS aba. SELLERS NESE 
HY Ss (BIE. 


8.3 Æj AE 


EI ENER E en EFN 
DIS), REL, GAA L TER , RIME "LEE (BEFELEARB5 
JS TR. Dat, Far DI SEU ak ANETTE , XÆ 
KES RIMS. A Fides AA US FAVIAAB , Bro AE 
EES), PARIA EREM, 


HADE, FG EHRBE 6. 475490ymbo 118 25 — MARE ERE. CASE 
SVARAÐIR, HÆS IRENE SR DIS ZA. "aura T h REGNA 
BARI , BE MERIR : 


listeners/t.cymbol 
int main() í fact(); al): ) 


float fact(int n) í 
print(n); 


if ( n==0 ) then return 1; 
return n * factín-1); 


} 

void a() { int x = b(); if false then {c(); d();} } 
void b() { c(); } 

void c() { b(); } 

void d() { } 

void e() { } 


Kl F= ERES - ARRAS : 





E8-1 BRS AAA 


AAN sR as. GRI, e 1 PRÆ— NM 
UPA, CRIADOR ARRE, AHEHE (dead code). RF 
FIER , NAS — P RILAZETRBJBSEX. (Irak, dfi Rn] LL S A NS 
HIST e S , GlaAfact ( ) ^fact ( ) fb ( ) 2c ( ) ^b (C). 

73 S ERISA AAE , RA JEZIS=ERCymbo1if]F , TRA tr ET DOT X. 


(+ (AmflÆgraphviz TING ) „ GRO, PAST LANAS t . cymbol Epk 
—^WIRHrZRSHJDOT Xf, 


digraph G í 
ranksep=.25; 
edge [arrowsize=.5] 
node [shape=circle, fontname="ArialNarrow", 
fontsize=12, fixedsize=true, height=.45]; 
main: fact: a; D; c: d: er 
main -> fact; 
main -> a; 


fact => print; 
fact -> fact; 
a -> 


> 
> 
- > 
> 


O OC Y w 


HID ARB TS "ranksep-.25 ; " DSS). HAT alors, A 
TRAMITAR Zei Joe IR UE E Tae ERT IP RÆN , BEETH 
HEES h. US TC TRE , ROA DRUMS SOU 
EIÐ. FERPA DREMITAEBIeDA. 


main; fact; a; b; c; d; e; 


FRI JAIRA. SAT 6519 IIE ATAR, Sf D TD G 
STH HU A YU , ETE NA AcurrentFunctionNamefy FE PICK 
E, SADT ses RAMA, TSTS Fees FEM 
currentFunctionNametlliVa A BRÆV ANI. 


AI , ll ]7JCymbo1. ga PAY RT S TO, LA STD a reen 
¡Zo 


listeners/Cymbol.g4 


expr: ID “(" expriistè 'J' # Call 
| expr '[' expr '/' # Index 
| '-' expr # Negate 
| 1" expr # Not 
| expr '*' expr # Mult 
| expr ('+'|'-') expr # AddSub 
| expr '==" expr # Equal 
| ID Var 
| INT # Int 
| '(' expr ')' # Parens 


Ze, LATS Aa AS ERRARE VRBE A INES MEA 
FPES RI. 


listeners/CallGraph.java 
static class Graph í 
// ZEPA org.antlr.v4.runtime.misc: OrderedHashSet, MultiMap 
Set<String> nodes = new OrderedHashSet<String>(); // MAIZ 
MultiMap<String, String» edges = // JRE -> Ká HÁ 
new MultiMap<String, String>(); 
public void edge(String source, String target) í 
edges.map(source, target); 


) 


BS TRAMITES |, Rim LA EGraphš S — 1 aval) EtoDOT ( ) X 
Se HS EN A DOTÍ RB, 


listeners/CallGraph.java 
public String toDOT() í 
StringBuilder buf = new StringBuilder(); 
buf.append("digraph G {\n"); 
buf.append(" ranksep=.25;\n"); 
buf.append(" edge [arrowsize=.5]|n"); 
buf.append(" node [shape=circle, fontname=\"ArialNarrow\",\n"); 
buf .append(" fontsize=12, fixedsize=true, height=.45];\n"); 
buf.append("  "); 
for (String node : nodes) í // ESE TERA 
buf .append(node) ; 
buf.append("; "); 


buf.append("\n"); 
for (String src : edges.keySet()) { 
for (String trg : edges.get(src)) { 
buf.append(" ^"); 
buf.append(src); 
buf.append(" -» "); 
buf.append(trg); 
buf.append(";|n"); 
} 


|: 
buf .append("}\n"); 
return buf.toString(); 


IME , Se De ei esa eee. Zon Tras A T Rd 
FTILKRAJFEL, 


listeners/CallGraph.java 

static class FunctionListener extends CymbolBaseListener í 
Graph graph = new Graph(); 
String currentFunctionName = null; 


EHS ehr: A. 2— NÆR KI Mens KZOE AAA, $i 
BUB. 


listeners/CallGraph.java 

public void enterFunctionDecl(CymbolParser.FunctionDeclContext ctx) í 
currentFunctionName = ctx.ID().getText(); 
graph.nodes.add(currentFunctionName); 


RE, Zar VISAS, ERA SR RM SAA AAR 
STD) 


listeners/CallGraph.java 

public void exitCall(CymbolParser.CallContext ctx) í 
String funcName = ctx.ID().getText(); 
// FÍN El VEB AEE 
graph.edge(currentFunctionName, funcName); 


IRJ, BSU ELDO SEH A SV ABBA, oU FEM HAY 
al). 


void ail í int x = b(); if false then íc(); d();) ) 


ODA, BASA Rexitcall ( ) KRES 
JA, 


WiFi AD RMN LHAIFunctionListener& , Ze TR L) AB ÆRA HER 
(EE V Haras , H ÆRA SAJI. 


listeners/CallGraph.java 

ParseTreeWalker walker = new ParseTreeWalker(); 
FunctionListener collector = new FunctionListener(); 
walker.walk(collector, tree); 
System.out.printin(collector.graph.toString()); 
System.out.println(collector.graph.toDOT()); 


iD DOT UR BU , Fre?) ED LH REG AAA. 


$ antlr4 Cymbol.g4 
$ javac Cymbol*.java CallGraph.]java 
$ java CallGraph t.cymbol 
edges: {main=[fact, a], fact=[print, fact], a=[b, c, d], b=[c], c=[b]}, 
functions: [main, fact, a, b, c, d, e] 
digraph G I 
ranksep=.25; 
edge [arrowsize=.5] 


SÆ, Blose) “digraph G(" HALO ERAN raphvizeh, BET 
RRA. 


FAE, RETIRAR TTR. ATICO mol 
DANSE, ER, EISES ENR BERS AREA 
Speer, Fit. AAS ANAKIN ANTATT 
em 


8.4 But Fe PATS Aye A 


ETS) Cymbo LD 15 Sa ERC ee eg BU, IEEE 
Cymbo 1#E o AFARS (#RIR4F) BAE. EST , Kilitli STE 
HDI FRZIS#ICymbo 14SUEBE : 


BASE MEE (FERRER) EX 
‘5 |FBBSESEAU EX (ERA Lois HS. ANRAZSKE NER ) 
El EE 


ERE HT AI FSE 


E Ie Kd LIF AS SIA 
BAZAIE. AY, FANIA 15 ASKAR SSE T ARE ELEN. 


LER TER HE — EB AI TRA] | BABE IS HÆ. 


listeners/vars.cymbol 

int f(int x, float y) í 
g();  // BUSI SIÐI RS 
i = 3; // ix: i REM 
g = 4; // ik: qg TERE 


return x + y; // x, yBÆX, Dk Steg 


} 
void g() { 
Inf x = Qi 
float y; 
y = 9; // yee 
TOU // 105 | HÆ SÐ AY 
z(); // FAR: KLARE 
yt // Pik: y FEBS 
x = f; // ix: Í SES 
} 


DAME MERA AA ASPRFSIZGHUBJXE , Selle tT ED ERIS] FEN) 
AMARE, AILES RE (FETISBT8). Hat. So RICE ARAMA 
Hea B. BIRD, ITZA, LETRAS — NA ACheckSymbol sky 
ER, GIST Æ RAN : 


= $ java CheckSymbols vars.cymbol 
4 locals: [] 
function<f:tINT>: [<x:tINT>, <y:tFLOAT>] 
locals:[x, y] 
function<g:tVOID>: | ] 
globals:[f, g] 
Line 3:4 no such variable: i 
Line 4:4 g is not a variable 
Line 13:4 no such function: z 
line 14:4 y is not a function 
line 15:8 f is not a variable 


ATA PLAKETT MAS, MASA. RRE EEN ER 
BERGSKE, ASI ER genre AHEHE T TIÐ, KINKS 
AREAS, AN ARRAS S HIER. 


SWS eat DEN SR. SCHUDXEEHJIS SEMINE 
ZA S AZA. WR Terrier NBA E Rx Be tele 
X. , HRA XJ BJ ÆR EHTS AR FARA, MEAR EH 
ERC RE , PIERRE U NT Re SS A FAR PÆN DISSE NÅES. 


SE REHN NET SEU GE trois TE, Bl TSS Ð IR HU 
AER, E AS REA, LASERRICASAIISUE. FS KERNE 
FEB PE ARI: EMA STIRS. EX -M5 Te Ce MEF 
HBP. Bh RS RIMA EA SS HS ØNEN. RHEE , RET 
MISMA aar NSE. RAIER ERARE, 
MIRO, FIEBJCymbolznDU tÐ T AS ERIS (UAB ) MISS 
X. 
listeners/vars2.cymbol 
Ø int x: 
int y; 
Ø void a() 
O { 
X = 1; // X fT SBU FARA x, MAES ef E FHISKES x 
o I Á 2; AW dansen (Betts BIER RET RE] 
int y = x; 


} 
© void b(int z) 


OÓ í; 


FAlFRRKOÐA T SExy , LIME ( ) fb (). Gë VIII 
FB, ARE VÍN FAR, AFRO Eupen (MIRAN), STD 
O. MENE FAR (OMO ) te ILE Æ TAN FAR. Sep S DT 
BRE EXT LER FE Fs Pa ES FAR (O. @#I@ ) P. 


ASS RE N SAA , RIZE EA— NS PEAT ETATIS ARE) 
el, KVÆFARFENSN. FÆRRE, FA MERA Man 
TM TETE MK. FNISE MFARANSA FARE , DE, 

FA TREES A FRA PST SEM. Ei EAR, SES - 28/7733, 


{FFA HR ES SR 


level O 


O | — e 


Ø | Functionsymbol 
level 1 


level 2 


level 3 








El8-2 AMERIKA 


ASPIRAR PAS FAR. Cat EUR eo ( SBA ) BYERS 
pk f — MER. SSR MSIE , BIASA ERS FRIAS , òa 
ÍFARAR FER, BERE VI, 


ESDP , JERIA NIS FANNIE , SM SÆLEN [Language 
Implementa-tion Patterns[Pare9]] — 336 rne lU STS AIR. fi 
HEVIR Fm tigaiBasescope, GlobalScope, LocalScope. Symbol, 
FunctionSymbolllMmvariableSymbol , LSR STS RAISINI E., TEE HU TE 
—E, MÆ-MISÆTS ENE RIIIE MRE RL 8145 93xn,.$ 
fi Jio] AES FRS AVISER Y. 


2 Bouss 


Aschkizswites , EPIA e ap] rT PARA. FELG NOGEN 
FANENE ` TEM FORE. SEM ANDAN RARE SF , 
SF pAkSymbolWRIMFRIOA AEM ATER FA. FERSGEXN HUAN , HES 
STE "MÈ. PAE CERES FRB Cu . 


IFT Ss SRB, FeSO E 
SSA, il eed S are PACH SEX , RIS | MESTRET 
Bes. BAX RIS LASER , (BESCI HFE NÈR ` — Symbol 
Fro Lët née HD Z BRAC. Zu In ABUIISIFA (forward reference). 

AS FLATEN, ISNA DART il HER 
A TVR BREAN STEM , ite PR Le SEC H 
SEBBHJEREX f. RØMT S Ter MA YA : 








listeners/CheckSymbols.java 

ParseTreeWalker walker = new ParseTreeWalker(); 
DefPhase def = new DefPhase(); 

walker.walk(def, tree); 

// HE ME, IG def PRISAS RIAL MER 

RefPhase ref = new RefPhase(def.globals, def.scopes); 
walker.walk(ref, tree); 


EE HES , AMES NERE. ei MAS Xe EURASIA, A 
UE [RI ge EI TIBERI. AMEN S REMEM BE EAT BT EH SSRI AE 
Ase , Weare. Reese IE THH AS 
( RAGA P SED ABBR RCA Map). ME, Haw AD TOY BEA 
KEP , BTS | ERE Ae, AAR BA AG aer 
ATAR BAH ERAS FSET 


3. EATS 


ES BAR, BANDRRI Ass f , UO MDefPhaseFii. Løe 
==: NSB FREES ER, — NA iB Oli BT E Da DI TN 
frites , UR NER SA FART. ass D'Zentertile( ) aan "Sr 
MENA, HØRE T 1 FR FAR. mnByexitrFile ( ) NAME, 


listeners/DefPhase.java 
public class DefPhase extends CymbolBaseListener { 
ParseTreeProperty«Scope» scopes = new ParseTreeProperty<Scope>(); 
GlobalScope globals; 
Scope currentScope; // 245844 SAVER 
public void enterFile(CymbolParser.FileContext ctx) { 
globals = new GlobalScope(null); 
currentScope = globals; 


} 


public void exitFile(CymbolParser.FileContext ctx) { 
System.out.printin(globals); 
j 


STAD Nee MESA, Fel IIe WE SE CET FunctionSymbolxXj 
A. FunctionSymbol RARAS : PEI MS, EAT PB] SÐ F 
HAR. TINE REE S EM FAIR A ERIS, , KRIS TAÐ FRI "A 
& AR” BBWS ett E ZARU FARIS FAR, FHF CAS 


ME I SB FRSC OY. 


listeners/DefPhase.java 

public void enterFunctionDecl(CymbolParser.FunctionDeclContext ctx) í 
String name = ctx.ID().getText(); 
int typeTokenType = ctx.type().start.getType(); 
Symbol.Type type = CheckSymbols.getType(typeTokenType) ; 


// MÆTA FABIAN FAR, XÆ f MISTE 
FunctionSymbol function = new FunctionSymbol(name, type, currentScope); 
currentScope.define(function); // EX FARRP PEX MAE 


saveScope(ctx, function); // MÈ: EPR E/E FHISKE SOE REDI ZÁ BUT AR 
currentScope - function; // DES BRIERE ae AA E HIS T 


} 


void saveScope(ParserRuleContext ctx, Scope s) í scopes.put(ctx, s); } 


FrizsaveScope ( ) (FAM BIER E Fils ENS: SiFunctionDecl AWD , 12 
ISTR PANI ESL AS SS AAN ERE. ERRERA , Me JK 
(EFA E SEET ES IS rE EHS. 


listeners/DefPhase.java 

public void exitFunctionDecl(CymbolParser.FunctionDeclContext ctx) í 
System.out.println(currentScope); 
currentScope = currentScope.getEnclosingScope(); // (EH “HE” 


Fab (ERS SZ SM. Fleder es i enterBlock ( ) RIS MEHREN 
tk, ?AIStEexitBlock ( ) PMH. 


DUE , BIJGARSØARI ELIE ABIKAN LASE Yo, FE PARLER SG B SAN 


SEREN. 


listeners/DefPhase.java 

public void exitFormalParameter(CymbolParser.FormalParameterContext ctx) í 
defineVar(ctx.type(), ctx.ID().getSymbol()); 

} 


public void exitVarDecl(CymbolParser.VarDeclContext ctx) { 
defineVar(ctx.type(), ctx.ID().getSymbol()); 
} 


void defineVar(CymbolParser.TypeContext typeCtx, Token nameToken) { 
int typeTokenType = typeCtx.start.getType(); 
Symbol.Type type = CheckSymbols.getType(typeTokenType) ; 
VariableSymbol var = new VariableSymbol (nameToken.getText(), type); 
currentScope.define(var); // fr348U/EFgikrR=E V $= 


DE, Sei Jio J XEM TERT AGB AD. 


MERSIN , A3, RSSA EN 6 M DTE AE 
(ERIE. 


listeners/RefPhase.java 

public RefPhase(GlobalScope globals, ParseTreeProperty<Scope> scopes) í 
this.scopes = scopes; 
this.globals = globals; 

) 

public void enterFile(CymbolParser.FileContext ctx) í 
currentScope = globals; 


i 


Zia, Sie ACynbol EFNI A EUR HT AR , RREA 
ESTER FARE , RfcurrentScopei7JXJ w BS FH, 


listeners/RefPhase.java 

public void enterFunctionDecl(CymbolParser.FunctionDeclContext ctx) í 
currentScope = scopes.get(ctx); 

} 

public void exitFunctionDecl(CymbolParser.FunctionDeclContext ctx) í 
currentScope = currentScope.getEnclosingScope(); 


} 


public void enterBlock(CymbolParser.BlockContext ctx) { 
currentScope = scopes.get(ctx) ; 


public void exitBlock(CymbolParser.BlockContext ctx) { 
currentScope = currentScope.getEnclosingScope() ; 


} 


a AE EI 
rts I. MAA) PT SES AR , tialexitvar ( ) , 75438 
resolve ( ) AATA FARN RR E S, WRresolveHjAESBI 
(FREY PRAMAS , CESA SERIE EE NX. DER T , 
resolve#$ AR HEX, EPS. MURCIA E IE , 
Mjik[E]null. (at. resolve ( ) MARRIS ERAM E, Kise 
ÆR TNM. 
listeners/RefPhase.java 
public void exitVar(CymbolParser.VarContext ctx) í 
String name = ctx.ID().getSymbol().getText(); 
Symbol var = currentScope.resolve(name); 
if ( var==null ) í 


CheckSymbols.error(ctx.ID().getSymbol(), "no such variable: "+name); 
} 
if ( var instanceof FunctionSymbol ) { 
CheckSymbols.error(ctx.ID().getSymbol(), name+" is not a variable"); 


} 


UBER SVAN TAS AIS]. WRK A EN , BPI EME , BD 
AB atic — NR. 


Bea, NAAM TOM Rens EZ BITRATER. 


$ antlr4 Cymbol.g4 

$ javac Cymbol*.java CheckSymbols.java *Phase.java *Scope.java *Symbol. java 
$ java CheckSymbols vars.cymbol 

locals: [] 

function<f:tINT>: [<x:tINT>, <y:tFLOAT>] 


ERRADA, BATES MAD ESBE f . WOR T TR AISCH 

P, AXESS DR BS, AA GEÆRS VE CARA ME TE MRIFAY 

tn. ZNBFRISUTESBUJSORRSIXIX150f7JavaftotB , RFSSEBJSCHUO[X 310017. 

SERAIS TE — NESET STAVER , Set HT S CNA. Bret , 

HAPEMU SATT ZJAJXUBSRFSTESCHUQAHTTET , CHAZITABIA 

EUA. AKI PESTS RBA, KAS TESOL 
[Language Implementation Patterns[Par09]] —#, 


ARES SA LOA iE RARA Az, OR pb Et ! BUE, 





TAX pT LST EI HJ: FETE , PERS ABAD Bustin 
mia KARL. A, HUE GT BEES] y AER , AURA 


HARE T. 


AE ÐR RDA (KE f AEAJANTLRIZBEZ a , (RHA F— 
BBs TE2EHJANTLRESZK FHiZ B. 


AHH "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: SAKE 


FF Fak! | | 


ZD AMS 


ÆR BIR, RIZZI TIA CARESS FERN á IH ISTA 
(FE) , HÆRANTLRINZOAHTIEN TIR. A T ARAS AUREA 
Sr r Emir das, ATA A Es BHT AD. DE, KINE 
IS I 18 FANT LRR BB Olne, 


A —HB HJ-ESEPAJZIRRANTLRBSISEKRdIA. B3, Ri SASZJANTLRAJBZIFF 
FEM l. FOR , BASSAI Aa BRAS RES, LAE RTE 
SEAGER PUTT. REX , KISS Ð BATA, ELIE 
SHE A AAA PENN. ma, il NESNA ERA 
HJ "KRE". 


BOR RII IKE 


e A SEI BE, ERIHA—I MEAR, SIE ER D, B4 
Biim (Hd ) BAZE , BCH Ya RRA AA ARA A 
E, ÆX NER , ANTLRAVIA S Fala, FIT MARIA AE 
BAÐ, —Bi#E TIENAA, RAYE Aksan , MASA RE 
XKIRTAPWA , BEI CCS Tx BAE BCD, 


CES, So SI INEA Sot 
it, JG CES AIFF ANE , RECAPS, NRS 
tH “VE, Has” "ÉIER UD re SEA, 


(E FHANTL RBS R TTS EE DL AFS IRS DIB Ge Ala KE L 
ibl, ANTLR DE DEI Tassels E ECHT DEE, TT 
AREAS SUIS FB ob Eeler), MHA UNTERE FR AU ARAB 
AAA ERER. EDER, Hell e AN TL RTE B HTS 23 1 
Sale FEIER SA SS REE. CITIES I zara ië Su, Deet L , 
ELIA SS IN ENE EP aai R. 


9.1 ANEA] 


HIRANTLRAVFS TA ERR , SI ME PANTER BE JE BAIA N TAXI 
AZA MN ÆRIN, MENA NA NE AAR ava SAYIBIZ , BANKEN 

SSENUJIA , EPOKE HES OIRA. IZIEZISKAATDAIZATÈ 
HERE TDBJEUIT BUE. 


errors/Simple.g4 
grammar Simple; 


prog: classDef+ ; // PLE NS rv 


classDef 
'class' ID '(' member+ '}' // —>EREÉAÁFP NAA 
ISystem.out.println( "class "+$ID.text);} 


, 


member 
"gt" IB Bei // FEEX 
(System.out.println("var "+$1D.text);) 
| "Mt" f=ID '(' ID *J' MT stat "9 // BEEN 
(System.out.println("method: "+$f.text);} 
stat: expr ';' I 
(System.out.println("found expr: "+$stat.text);)” 
| ID '=' expr ';' 


iSystem.out.printin("found assign: "+$stat.text);) 


expr: INT 
| ID '(' INT ')' 


INT : [0-9]+ ; 

IB 3 [a-zA-Z]+ ; 

WS : L MAPA] => SKIP ` 

(jË : ANTLR 4.32155, Ic g$stat.textzEZBMTEV$ctx.getText (). —— 
Hit) 


APA ERIN ET DUU tree RANT. H TAHA , 3 
(HAA BZAD FART VERAM Anh. WISER PSS ASAE 
BUMI, 


B, i JIS(TIBIADTES , ab ERRATA, (SSC Te RAVI. 


> $ antlr4 Simple.g4 
=> $ javac Simple*.java 
> $ grun Simple prog 
=> class T í int i; J 
=> Eo, 
(var i 

class T 


PDA RASTA, CEST T ESTHER TEAR 
INIESTA 

DUE , LI leen AES , CATIA M. FESTE EET, 

— $ grun Simple prog -gui 


=> Class T í 
> int f(x) í a = 3 4 5; } 


> ) 
=> Eo 
€ line 2:19 mismatched input '4' expecting ';' 
method: f 
class T 
ÆR SA, ANENA RME "I" BIR y — TE. An 


line 2: 19x&BH , AIRAN AN SWF 8218988201 qb ( Gre MO 
tå). AW "-gui' ÆN, dl RJ LS SERI (n 
FAZ) BIER , 19-17. 


prog 


classDef 
class T í member ! 
GAN 


int f ( x ) í stat } 


TNS 


= expr 4 5 


| 


lo. 1 BRUK EO RIA YT 


* 
I 


TIX pri , $ A BIST HIST IN ADA Ser R 
¿G0S TEARS KIR. , IR NMV B TESK AN S, BAD 


Beater ee, EFE NE RIAS. PEREA, ES 
ES IN 


= $ grun Simple prog 

— class T ; í int i; ) 

=> EOF 

€ line 1:8 extraneous input ';' expecting '{' 
var i 
class T 


AD ; MRS Mála, FEW Y NERE EMIR , AA 
EMB ";" == CHE ASIA. E RTS E p 
(single-token deletion) , SCHU Tn 4 9 rel Dër 


IAS MAE PARASITTER). 


E, Ze TRIS RAWME , BRA LASER BAS ths 
(single-token insertion), NÆLHRINAERKÄØ V , BERRITZ. 
= $ grun Simple prog 


— Class T í 
= Ant F(X) T å = 3: | 


=> Fo” 

€ found assign: a=3; 
method: f 
line 3:0 missing ')' at '«EOF»' 
class T 


EIS £ LO AB AREA DU 


TAA, KATANA S SæÆANiklaus WirthikE MENER. MESSER , ERINA 
LA ESB" Hart ( KONA Ð Be HAS FARS F "Ni-klaus 

virt” ) , BAL. 188" FREE (BBA IRIE "Nickle-less 
Worth" ), 


ftCompiler Construction 1994AW FE, Kristen Nygaard ( SimulafYXZHS 
A) HL , BORE) TsteISEHJENOCUR E , ftiit, "ÆRE (strong 
typing) SHEET VT | SBB Cisse ERE. ak, FEN 
ft& , AIIFARBZIFIF (strong typing ) Z DRS N. 


AMARA CARRIE "Y Ee, 


PIRE DABEI E ATT ee ARIANE, FRANK 
AFS MENER 1 $8323 sz. VII, AFFE SERA ATIS SWÈ, 
member JB P PAN Sz PERFOR AIA. ALL, HADIR 
KAIA TAA EN x. 

— $ grun Simple prog 

= class T í int ; } 

=> For 


€ line 1:14 no viable alternative at input 'int;' 
class T 


Së PAY "int" FR" LIDER, XBAA , RIANADH 
fA SAWS ( ) AWE f skip ( ) FAS. 


Nast 


IRREAL MARI, ENCARNA 
Ec ai. BRO, UREA PEA , IMSE MAR 
SHUT. 

— $ grun Simple prog 

— class # í int i; ) 

=> EO, 

€ line 1:6 token recognition error at: '#' 

line 1:8 missing ID at ‘{' 


var 1 
class <missing ID> 


AFF RAZ TBRAIZEA , BIAS ARENA ER T — "missing IDF 
AREY , MF, SBNAZGSMAEFASS. MERE ERE ADT 
Del RTS AT EPA, :EDefaultErrorStrategyZSrHB 


getMissingSymbol ( ) ABI ( 2319.575 ) . 


RRE, ATPASE , SÈKE STAR, IRAN NTE ÆR 


St, TE SNe B STAN RR ATS Ah, HADI 
SR Ða SAD TIE. 


MED , 4jitclassDbefllHAYFHRNInember LL ALS RET , EA TES NIA 
STEARRE HZ6 lassbef, MMI AD YTRI RAIRA 
—Sa AIRE MALATE RSA. Gre ERA leeë 
AAA EEN. FAG. STRATA NER. AL, Bela 
ENMÉ RESAN Lal, LUSIT VS AAR PRS ISAS. 


9.2 IEGBKAOEZANTLRAJAIZIBA 


AV BAT E , ANTAG ATA MARA Ae vala L standard error) , WUE 
(Jay GIH SEENSEDIANTLRE rrorListenerSk OU st DEED ETSSUNPAZ. 1% 
OANA FH iR rn rege vntas Error ( ) Aik. 
syntaxError ( ) FASENE RAE, aaa MUA E mA a AZ. 
eB BIBAT TESHISIRS , ALLER RIBA | FBS aaa 


Æ 


HUS o 


MIRO , FAURE (error listener ) XKA+FxY(TTestE_Listener.java , 
Béz CES SW GB AA SS BAe EES RTA Rs : 


errors/TestE Listener.java 
public static class Verboselistener extends BaseErrorListener í 
QOverride 
public void syntaxError(Recognizer<?, ?> recognizer, 
Object offendingSymbol, 
int line, int charPositionInLine, 
String msg, 
RecognitionException e) 


d 
List<String> stack = ((Parser)recognizer).getRuleInvocationStack(); 
Collections.reverse(stack); 
System.err.println("rule stack: "+stack); 
System.err.println("line "+line+":"+charPositionInLine+" at "+ 
offendingSymbol+": "+msg); 
} 


Jehin , FIANE wae AD MT SR USE AAW Z 80 , BAAR 
— NIR Utes. 

errors/TestE_Listener.java 

SimpleParser parser = new SimpleParser(tokens); 

parser.removeErrorListeners(); // R ConsoleErrorListener 


parser.addErrorListener(new VerboseListener()); // Thn E De res 
parser.prog(); // BATI 


CSIR ENA ZB, RRR El Tav eU RIP EST 
ales, LABS CHEER BESTIA EA, 


LESER EIN MPA, DES HE D BD , AAMIR 


Ye 
1IFJ4GSo 


> $ javac TestE Listener.java 

= $ java TestE Listener 

= class T { 

= int ; 

>) 

=> Eo, 

€ rule stack: [prog, classDef] 
line 1:8 at [@2,8:8='T',<9>,1:8]: extraneous input 'T' expecting '(' 
rule stack: [prog, classDef, member] 
line 2:6 at [@5,18:18=';',<8>,2:6]: no viable alternative at input 'int;' 
class T 


Er, RENA [prog , classbef JER , (res R EF classDefrh, 

MWH prog aA. RIAA SSAA MASS EST A Ger 
PAS. AB TAR SI ZAZA NA CO le tre SS ken, URU , inl 
ates [02 , 8: 8='T' , <9>,1:8]) Gn, Cálido PA (ASIZ2, 
Morrisitak) , BAK FIFASIBS8 , 195344 83220799 , (TS rte 
Qh ( MOFFIRITÈX, tab ff E— TES). 


ljidJava Swing 7 , RTA ERB SX SB B(EB— TX EE, A 
SS — Rsyntaxerror ( ) DARP., 


errors/TestE_Dialog.java 
public static class DialogListener extends BaseErrorListener í 
@Override 
public void syntaxError(Recognizer<?, ?> recognizer, 

Object offendingSymbol, 
int Line, int charPositionInLine, 
String msg, 
RecognitionException e) 


List<String> stack = ((Parser)recognizer).getRuleInvocationStack(); 

Collections.reverse(stack); 

StringBuilder buf - new StringBuilder(); 

buf.append("rule stack: "+stack+" "); 

buf.append("line "+line+":"+charPositionInLine+" at "+ 
offendingSymbol+": "+msg); 


JDialog dialog - new JDialog(); 

Container contentPane = dialog.getContentPane(); 
contentPane.add(new JLabel(buf.toString())); 
contentPane.setBackground (Color.white); 
dialog.setTitle("Syntax error"); 

dialog.pack(); 

dialog.setLocationRelativeTo(null); 
dialog.setDefaultCloseOperation(JFrame.DISPOSE ON CLOSE); 


dialog.setVisible(true); 


ER A class T{int int i; ME TestE Dialog, IL ANIME] - 2BrzRHY 
TAE, 





Syntax error 
rule stack: [prog, classDef, member] line 1:14 at [@4,14:16="int',<6>,1:14]: no viable alternative at input 'intint 





lo 3 WMidTeste Dialogwistz 


BÆ F— NAF , WE NÉIRISITESTestE Listener2.java , HA Rain 
Alea AAS ,MIRBI : 


-? $ javac TestE_Listener2.java 

-? $ java TestE_Listener2 

-? class T XYZ í 

=> ant: 

> + 

=> Eo, 

€ line 1:8 extraneous input 'XYZ' expecting '{' 
class T XYZ í 
line 2:6 no viable alternative at input 'int;' 

Int j 


class T 





JEPEN | Fl TRE tabRI———charPositionInLineZtA-zESECERBSAUZX , AA 
tabfÐ RR Wee. Møn sv RIS FAME, 1E 
QZ BUFR TARA SIAIABS : 


errors/TestE_Listener2.java 
public static class UnderlineListener extends BaseErrorListener { 
public void syntaxError(Recognizer<?, ?> recognizer, 
Object offendingSymbol, 
int line, int charPositionInLine, 
String msg, 
RecognitionException e) 


{ 
System.err.printin("line "+line+":"+charPositionInLine+" "+msg); 
underlineError(recognizer, (Token)offendingSymbol, 
line, charPositionInLine); 
} 


protected void underlineError(Recognizer recognizer, 
Token offendingToken, int line, 
int charPositionInLine) { 
CommonTokenStream tokens = 
(CommonTokenStream) recognizer.getInputStream() ; 
String input = tokens.getTokenSource().getInputStream().toString(); 


String[] lines = input.split("\n"); 
String errorLine = lines[line - 1]; 
System.err.println(errorLine); 
for (int i20; i«charPositionInLine; i++) System.err.print(" "); 
int start = offendingToken.getStartIndex(); 
int stop - offendingToken.getStopIndex(); 
if ( start>=0 && stop>=0 ) í 

for (int i=start; i<=stop; i++) System.err.print("^"); 
} 


System.err.println(); 


FU AFÈ T FA Ate am raste 14318. SEAD MT este 2 15; LATER 
NI , TSB Aes. FAIR mlfresconsoleErrorListener P& 
ESTER. EARJE. 37S RP SIAR , BIK NAM BRERA 
AAA ID , BAD TERS AN MS DI USPE, Sec F 
Zp PERANGAN "£() ;" JARÐAR A. 


errors/Ambig.g4 
grammar Ambig; 


stat: expr ';' // ADEA 
| ID '(' ')' ';' // AÐAR 


| INT 
INT : [0-9]+ ; 
ID £ [a-zA-Z]+ ; 
WS : [ \t\r\n]+ -> skip ; 


a SAN AR DEZA, Ile le Ce VDS, 


— $ antlr4 Ambig.g4 
= $ javac Ambig*.java 
= $ grun Ambig stat 
> fO; 

=> Eo, 


“BAD uS V A ER , MIRAS A, SER 
addErrorListener ( ) Jj; ENJI—"DiagnosticErrorListenerBjSsclsie snis 
IAD MES. 


parser.removeErrorListeners(); // #BER ConsoleErrorListener 
parser.addErrorListener(new DiagnosticErrorListener() ); 


IG , (MAW SSB AD Hes , OTAN EFASE, MMU 
ALR MSY. WSEAS HARA , ANTLRAVASRU AAA SEAT BAY 
KSES. NEES ADH ES PITE Io H7 : 


parser.getInterpreter() 
.setPredictionMode(PredictionMode.LL EXACT AMBIG DETECTION); 


UR I Hier ung VIZITTestRig, MILE "-diagnostics" SHEA 
DiagnosticError-Listener SL D'Goler TRE (AJA 
LL EXACT AMBIG DETECTION ) BET. 


-? $ grun Ambig stat -diagnostics 
> FO; 
— Fo 


€ line 1:3 reportAttemptingFullContext d=0, input='f();' 
line 1:3 reportAmbiguity d=0: ambigAlts=(1, 2}, input="f();" 


ka) HÆR El ZR TE DA AAM f reportAttemptingFullContext ( ) , ANTLRZE 
SLL ( * ) Zr WEST ALLA, EK DISSE SÆBE FINGER HYSTEZALL (>) 
dall 1EA3.771. 


ARTER EA LEES ANS Krisizin a (diagnostics error listener) 
TES , AVAANTLR LE ( OC D reet! ) RETIRE AAS ote HF 
E, TEANTLR 44 , Hëlt ée Geer EX. Re 


Java HERSKE VBIRUPythonrBa/J 25835 ViSUR 25. 
ANTLR 4J AFIM 


fEANTLR Arm , APA SiBiZANSTEXAIJE : ANTLRAJA ER C T rst END 
MF , [JETGLETEA E BERE SMA Die AER. š3SunZ*=JËsFBANTLR 3 
145 JavaFX ANEAN , fi Tell DIS VSN se Sei ATI TER E 
TNI S (PaK member A KG MATRA ) ANNE HERJA, MYE , ANTLR 
JANE Mess MENE FAU BS Ral ZAR MRE PA T Ear IRIZE 
(resynchronize) , UE Gel EH AI, SIAR 
RAIRE (Strategy pattern) ¡BERE M He NERUL), 


DE , ITER Â T RE Y ANTLRIÐ AD Heel EVAR , LL KONG ACI] 
AJA, Fe RR, LOTR Leite BAR, 


9.3 BIRKEN! 


TEE SSW E Tag T Uert Seene, RUE, 83 
Aelia KEKE AMNEFI SANNE FRED ies PATH, REN 
AS E — NIF AREL, AIX SSE 
AZIR, RAHE. FEAHEIAAJANTLRESANNT , SESSESESRECEBPE , BSE 
DIE , 3ZJANTLRISTAdE GL RIA HER MEN il. 


ANTLR 1 EH HIF Niklaus Wirth#9 AYE [Algorithms + Data 


Structures=Programs[Wir78]] FAJE} (LUN Rodney ToporBj [A Note on 
Error Recovery in Recursive Descent Parsers[Top82]] , ARRAS 
Josef Grosch1EMBBICoOCOB 4th ss EBKSSTPHAYILASEB [Efficient and 


Comfortable Error Recovery in Recursive Descent Parsers[Gro90]]. 


FEANTLRÍSKER ARA ESA ` Ota F 1827 NR 
¡A SAIRA , ATERI ATIS Enkelen Ee, URIX 
TÆ, IATA Na, HACER 1 5 SRA A SERE 
THE reen , Hea Aa Maa EE, MT AS 
BORER ET, ESTA, RISSE DENEA , TRS ANT LR Z HD09) 
TSE S HENT Froen, PEMER SC TANT L RIS RAAE LS PK 


SRM. 
1. Sia AES DER 


SBEXJAIERJIFAÐARÐ , SRAM AC A , HS THT asa e 
Hias , BSIBWSA CEAAL, CR FABIA 
RJAR -RE ( sync-and-return ) RES. BAR “Mati 

m^ (panic mode) , PIERREK. Gre TBA 0 E AAA 
UP BC Sapi A, ee e RRAATS , HÆRIN— PET LL UBC K CBE 
ALE BB FAM RTS, ON, vU CES , 
re MLE Sa ` RAMAN S | BHT EE 
BBA fF IL. MRIS AF BETTA. R TEASEE , 
HARES F JA Se, CEIBFHZZRU , ANTLREIUESIEEXAUA PICTUS. 


S^ ANTERBI/IAEPT BAUM ASR Dtry-catchkA, C IW TE ESD 


SE Aztex , Jr lol BAILA AE. 
try í 


} 
catch (RecognitionException re) { 
errHandler.reportError(this, re); 
 errHandler.recover(this, re); 


Fèl| Dëst, TP AMA ERRE, AY, PUES , ETAL 
JJrecover Llegir , Bala aio E 
(resynchronization set) PRAIA SAL. Sial S AUE H Gn BrE A 
ARTS SR (following set) WHS. —ÆMWS]Æ (rule 

reference ) DIE S SE een BESTIARIO, nne eut Mile 
iS teri, DID, BET fx xassign'; ', ARUS |FHdassignBy SE 


Samet’; '}. NURSE RT sign, PARTS RAMESH. 


f ÐI — T DA R HU RTT SS ele RANER. 168 RBA , TSK. Æ 
NU DSS , ANAT Ra e RAST ES. 


errors/F.g4 
grammar F; 
group 
'[' expr ']' // expr MUS | BAIESNARS : {']'} 
| '(' expr ii // expr Hs RAS : (')') 
expr: atom '^' INT ; // atom NS BRIANS : {'*'} 
atom: ID 
| INT 
INT : [0-9]+ ; 
ID : [a-zA-Z]+ ; 


WS : [ \t\r\n]+ -> skip ; 


EE CH 


[FRIES AE 
A2 ] 
group group 
[ expr ] [ expr ] 
AN 
atom A 2 atom 

1 


9-3 HANN 


PEC JatomPAYIEI; IF SAT , VRI [group , expr , atom] (IXFÆAA 
groupa8 f expr , FAX AR 7 atom). (TSN Dir , Fi AAS HEJWANÉ 
BAS TESTA Er 
A AS eS 
BESES RHIM AG SERES SEE at EE. RAIA, IIAARIN group 
AY 9615673 ZHEN expre, 


LAA PAS E RSS f ERI, ROMNMACGEE, Sell i3 T DAR 
E TI". TURZA STOMA , eut e EA 


TM NARA RRELA., LEGET, RISES -3 FAN ADT 
bj. fratomrh , (S: NTRA ARIN AS] AM atom tree < 
—. ATLE RET a HIERE 
SrPBJBARFSZJIE. FASE, RIADA EF Ære S HV Z 
— RIGA NAO AA HA Shk f tEatom"PBJESITISIZE, 


Ca ton POKES , 383 rS Eos pr UI , (BEGIN AÐRU 
NAGS. LARES CAMAS, HAIR expr 
NUERA ES HOTELL. expr AEREE , tE group 
HERAS Ile pr DEET Se , MC 11), BOR, BAE 
EBERT expr, BEST group NAE BETA, 
PUES eS SKAT expr AN 82 EH AR — — EREET 
group PHS], BRE, AEREA T ERE. 


HURST , ANTLRISTZ TT SS ORE aaa ( MGrosch}fesshy 
Re). BD, We mA, BZIKDMZARTRE S, BAD s HW 
SE SES, (GE ET TNT RENT ESA , AIKZEREN 
true, XBA AAA , ATH SSW IA ee, BIST 
Fok LHH ULB NEAS , KAIZSEREÈ rale Or (n 


DefaultErrorStrategyZérHÉJerrorRecoveryModezz EE), 
NR S IGRT SG (FOLLOW Set ) vs. [rf SFR (Following Set) 


Str le A HO NA MAE BAD] , at on Deele) E MA S Ñ 
f£atomzZ Je Byisl; S ( HFOLLOW (atom) ÆR ) RA , BIF BEER E RA 
AIRE ar on Keen ? ERASE , RAAPA, BRAS 


EL FMI E NP RRE SA LAMAS ata S 
£ WEN A. FOLLOW L expr ) #{')', ']'}, CES f TEHTRUIRBEHJ 
ETNA ( group hk FIBT BAN ) SIRFexpraAMi]5 |FBBJinlERFS. 
RTA, SEI, Hes , HADRIAN ASA NMYIEYARBexpr. ER 
FOLLOW (atom) @'*' , URBAN Tes HS NEAS ES ao RES 
Can T pEXiG EISE , EU, BENE, AN 
Sei A Histoire, 


ESO P, ANTLRASIZ ENS RSS RS , MAMI EA DARAS "SIZE 
Meld EG TAS 40 CABRA”. Ces, 188" SA VS 
AAA. NED LVNSR |, Ree ABA ee Apa UBC DS 
la At =+ FAU AER PRE. 


2. MALAYA TTS FIKS 


EAT, RSE EZ æ LØS . WT PAYS 
NEST , BADE AAmatch (T). hISRIÁBUBSISDAETRTSA ET, 
match ( ) DAN SBM kI, HaEE RET. FRS , Con 
EE BR MiS. thE MEANS, KA BA T E LAs 
AE Sold ll, 


A E lol: 
FA BUS mp ler LA] "TRIBE NIE HÆtyclassDefilll, 


errors/Simple.g4 

classDef 
'class' ID '(' member+ '?' // a class has one or more members 
{System.out.println("class "+$ID.text);) 


ARA MÁsclass 9 T(int i; , BADEN, ART] Fil 
RBNETT HE —VUBOZSHJXE SAK. 9-4 TG le re las s H 
DIE, 


LA ( 1) FOLA (2) Tsa T RUR P (ESAS ) BIKES 
=, match (ID) HÆLA (1) 21D, (HE AE, AW, FR Mis 

LA ( 2) E— ID, KET, FUNDA RARAS AFS (CRE FAA), ÅR 
TERGWRHHUUEU F— NIDHiEH match ( ) AIA, Blose, 


MIER NETO eR rel RTS HN EIE, teen BE 
NERE, [Bx lesten AID , BR clas spe ri) IT SB A ML las el int 
i; ). ÆFlicclass/a , ent AYINSANB]9-5AT7R. 











LA(1) LA(2) 


9-4 Geer las BIO 





Bloc PlRCSéclass/RAY TL 


BAD Y match (ID) , HEANM NRARA , MARS ERIASANEX. 
ARABI RN, BADAN (ÆR CR Sp ärer SKY F— T , AACE 
classDef AMI REAL FIDZIE. Dimatch ( ) FAD lët HU 
RIE] , XE, F— match ( "L ) BUS] aS RC UH, 


TORRARE (GIAOITEDHA3EZAIIZA] ) AYRES, (GU AES, 
(AS , A0 Sekt E Enull, JEI$ID.texts5|Fg y HAHA SATTE AAS] 
E Tn. ALL, ARE MA MARS DIR EE AAS 
EE, ES I DefaultErrorStrategyFAYgetMissingSymbol ( ) ik. MOVE 
HJig; ZA S ABB AD Tes PTE, URAKANA SLA ( 1 ) #BRIBYITAN 
fuge. KAMBI AFF = HI: A o PS Feeler SYS | 
KIFÈ. 


DATE T HTS DAR ABAD, LÆRT TIBIA MR IRA ATA 
lakat SMT. EI R S EHS TG S S A a 
EE BITE GO TE ep S Kaz HIG RTS. P“FWAXAclassfint i; MO 
Simplei&;Z , Ki SEIU ES - SPAREN DATA. 


prog 


classDef 


—— 


m 






class <missingID> { member j 





int I ; 
9-6 fy NXAclasstint i; HMWIsimplei&jZ/mHJiE AD 


AY , HADI I Aga , RIER TS FJENMIRX BITRE , SÆRT 
fa MRS Urb ASIDE T — AR Token is, 
— $ grun Simple prog -gui 
= class í int 1; } 
=> For 
< line 1:6 missing ID at '(' 
var i 
class <missing ID> 


TA, III DÉI , —N<missing IDyEN RES SHIJEN , Aid, FO 
ERR (ko EET RE f o 


DUE , Bi JEZEANÉ Y ANTERETXS SRA ARTS SC Np BTR PIT RU] , ÆRA, 
LR AAA CRIA RU EU FAURE PAET EN EN. 


3. AFAR FAE 


HSA , SunZ3r]BgJavaFX/JVBISIS KS , bfi SE FSBJANTLREIJIAE LABIA AT 
Batik Na RBA PRE. Sí, AM —N 

TER HS] GE tH Y Ul member +49 FRUER , Ame - REKER TINE 
AMM. GAN, “var width Number; " (width HR ELS ) 20E— RAR 


Fe AAA ela TRA arai A RH E DPA. 


Jim Idlezé—"Tl ANTLRBIBATZRPJES RAE) , fjal PPE "Jim Idle 
Weal” Dea Ed Let, BIÐA FÆ I RH LARRY 
518 , ZAG SER. GC VER aa ERHJAULE. SIZE, ANTLR 42 
CESARIS ENSE FFE EMBETE, Ll SV HD SNL, ZAF 
[SAI : 

FAM ESE ACS III AMA ME BATNA Ba (SI E 
ER. AD, AAS LAAN , BADER SAT HEAR Stk æ. 
BUE DIATFSXJANT LRL ÆR ANER , DI tel NETT < PAYS 
SARA. 

FAUT AA RT] ES SOR RUE MBIA, BD... ) te...) 
+, SSRN , BAD BSeSSTATRRNKE , FPSECRABMAR. TE 
BE THH UL ACS SVE A lr E er e, BS 
Dep G T NIS EZ AIAG SALE : 

(a) ID U IRI 

( b SSC, Z AAN 


(c) SEM Trial SE pr SS 


LEAD GG TANM BAS ENES FØRR. BreSimpleiBAbclassDefRAY øg 
member AMAA. WRRIFiRSRA II, member+ FU AH A member ZH] 
bie RAAB Mais, HULE -7BTIZRÉJIS;Z TS. 


prog 


classDef 





class 1 í í member } 
nt | ; 
9-7 bebe ADM 


RAY ATI EIE , ANTLRPK UU AMS, AAC Eemol) T 


DE: 


=> $ grun Simple prog 

= class T {{ int i; } 

=> Eo, 

€ line 1:9 extraneous input 'í' expecting 'int' 
var i 
class T 


RR, LERA AN RIERA RAJA, EE member HÄMBE GM tax 


= $ grun Simple prog 

= class T (1 

= int xi 

> yiii 

= int z; 

> 1 

=> Eo, 

€ line 1:9 extraneous input 'í' expecting 'int' 
var x 
line 3:2 extraneous input "vi expecting ('int', ')') 
var z 
class T 


META, Greet ao, BÆ TIRED , ACRI TEE, 
BAD NAA y; ; IG GRAN T PI DmemberH9FFAR ( BD. EB 
c) , FÆIÐ Smemberfåh. SIRÐANABÐ int z; ” , BAD 
SEA) ( CMA) 731E , ARMY. 18125 TMS SO SRA 
NAS) ARO ADMIRA RIAS "int z; " BER T B NHS Dk, 
B. MEI9-8fr77. 


prog 


classDef 


cass T ( ( member y ; ; member | 


A A 


Int X ; nt z 


9-8 MAAN EATS hia EC DIE DT 


AER AAP A, "rr Dmember , ENT SJ KEXA}, 3l JA mE 
E SN SES 
EA AE PEN, ARAS. SEME, NUSS ADRS — A 
KÆR lc, RST LR HES. W RAZ: 


= $ grun Simple prog 
-? class T í 
=> int x; 
=> - 
— class U í int y; ) 
=> Eg. 
€ var x 
line 3:2 extraneous input ';' expecting ('int', ')') 
class T 
var y 
class U 


Ho ob Dër , RITA , S TESTE C K HU ec Las sH: 
HIS aS LE T EEE. 


prog 


classDef classDef 
MM 


pes, i T y š i 93 ) | ; : 
class T { member ; «missing )> class U í member | 


Int X ç int yo, 


9-9 (FLET Sial TEH AD 


BR I LARS DAN F AU AC PHAM , Greet RT Bee LENE LIER 
ESE 


d. IAAI PAE 


HDD SI , So Il VIe SS MMSE , PAL, BFH ERTER 
ANEMI , ZB Ve ENT AE HSS FREE SEN. Kl 11.5 
OZ AIS Ve, BA, (Ru ër v RIE STER, CI r EK 
ZEIS1TBJ7JERBJAUE , AHEAD Tee WIR ASE, UR 17 
EARR, IAD TRES d NrailedPredicateExceptionA4 , ZFPR 
ARIAS catchiE ORAR. HADI Tak, FISTS - 
i [RV ER A 


Fé TS MERA AAA S ARENAS, 534.407 “ERE 
NEIGE TINGE" ALO PAE ASEH. ints RUHUL Sae max NE 


Be 


errors/Vec.g4 
vec4: PTS ANS [4] VIR 4 
ints[int max] 
locals [int i-1] 
INT ( ',' {$1++;} {$1<=$max}? INT )* 


FARA Hea Ss , FERNER S— NÅRBE , L Melen, 
EX MYER , SINE SINE UNAS : 


= $ antlr4 Vec.g4 

=> $ javac Vec*.java 

7 $ grun Vec vec4 

= [L,2,3,4,5,6] 

=> Eo, 

€ line 1:9 rule ints failed predicate: ($i<=$max)? 


aro - 10] rzR BS A TS ER , BAD BEBO DESEN rees, 





9-10 tre ME DE MTS 


TEST , FErHRHJ($i<=$max ABRO RE HI , BHÆTARPIIRIE 
EC. UP ME BOO pb , Tor VC fai lan , LEE MER 
pk ETS. GRO, FER intsAYEMUR , BI rf E B OT ie 


WAR : 


errors/VecMsg.g4 
ints[int max] 
locals [int 1=1] 
INT ( ',' {$i++;} {$1<=$max}?<fail={"exceeded max "+$max}> INT )* 


IUE, ERRADA , RE I SMEAR. 


7 $ antlr4 VecMsg.g4 
— $ javac VecMsg*. java 
— $ grun VecMsg vec4 
Eis [1,2,3,4,5,6] 
— FOE 
€ line 1:9 rule ints exceeded max 4 
fai LU ANS ` W5 8 BES FE SS ele T H8 LASER RB 
ÍF. URI EE AIR AT TEEN, SERS FERETRIUS (ER , RATED 
PAZE , IRN...) ? <fail={failedMaxTest ( ) )». 


X< FERIEN FEA BESS, VEERE HEN. ELA 
Hr E D SI A HARKS AE se [EJ 
RRHJ, (Be URIN if AAA ALEA, [BIETER ÆTT , R 
HJ , AXNFHEMNEH 1. 


[iS E lD S] ST HORS ZIM. RAK 

Å assignment x-0; " TBA CEANA , HE N TND, GPA, DA 
BR, BLP RW Tk, (ERREUR RUE TEE 

mj. "x-0;" OCDE PE SUAHJ. EREE, DAMAS E OH, e 
Sm ME , EA SIX NAAR : 


errors/Pred.g4 
assign 
r ID "=" v=INT ($v.int>0)? ';' 
(System.out.println("assign "+$1D.text+" to ");} 


Hassig MU PAA PARA LIRE Soll Lee HU ATRAE 
AAI ^o. RAMT/IPIBESEIZIER-L(F , BERNA AAA Ste 
NSA, BUNA RÆF TH 1 TER RIA Tes OR LES 


BAS sti. AAA, E NA TS Pe aa) 
TF. 


{if ($v.int==0) notifyListeners("values must be > 0");) 


WE, BICARA ll y RG RI el SH INR , BESO , KANA 
FE DRA. ÆRÐAIMNDADI Æ LAGER DIE, rh IB SEIT: 
135 , MARK NE : ENKSZISBAATOÒIIREA. VUE t 
MENE TARA mas, HERA ESE, BARANDA SA në 
BT aA er SHI MESTERNE, £ F— pri , e PERTSSUANTLRZESIME 
BAKTERI. 


5 EES IA I3 Di 


ANT RANE ET es SE NEA MPa, LUR UHR ET TE RAR. URK 
(HERA EH TIE , 288580 y RRNA , BAD Mess EEG Z 
BUENA TAS. BSAA Simp legis , LEKNE — PRES 
RIIE. URNAS EX AMA Z Rint , HAD ree wo 
MER, Hm TUER. MA FEINA ILE], AEREA 
Bj , BADEA ARA recover ( ) HEHE NAAA DN. 

— $ grun Simple prog 

— class T í 

=> int int x; 

>>) 

=> Eo, 

€ line 2:6 no viable alternative at input 'intint' 


var x 
class T 


ago - 11-RBS ME ZINTWATZ , classDef MWA f —iXmember, 


HH, F—Nnemberizg8 MEAN] NF , SB memberPUROSJ VZ-ABJint., 5% 
— AULA member HSS 1 E nR HR TELE "int x;" FRI, 


RALE FÆD ES NIE. res Tl, GLEMT 
member Al, 
errors/Simple.g4 


member 
idae" IB Gei // FREN. 


iSystem.out.printin("var "+$ID.text);} 
| ‘ant' f=ID '(' ID "J' "4" stat "j" TEN 
(System.out.println("method: "+$f.text) ;} 





TERRIA GE BIER 
class T { int i; } class T { int int i; } 
prog prog 
classDef classDef 
ae O S | e ee 
ar Ka a LS uat \ Me A 
class T í member ) class T í member member member } 
int ¡ š int int i ; 


9-11 IFRA RANE A MAYIBIZ TOS 


fy Aint intARi&HmemberBYta Nå RTS , ALB ADEN í lala - 1519) 
FIRS RES. Cad ren E Aa Mamas, AARMA 
UBI BIZ L prog , classDef , member X v DIS) rer SS, 


Al”AiBAAclassDef+#lmember+AHWFE , TA Era ES DIST H REA. 
Ænemberð aR Je , BAT TERRI Bela HAS, AXDLED—Dmember, KÉ 
BERHSEMEN , DE V FEBDHJ')'. feclassDef WHI , EAD TES PIBE 
[BEATE —TRÆN, BTS RIR Hor oe dl, AL, VERE 


[prog , classDef , member Yd MH] Sne] RAN int", ')', 'class'), 


EGET , ADEA, TREE rer e MILKS , DI Eur ) Ta] 
Aas 1 nE] FÐ lf ð. A, CARA ASA : classbef MWA 
member EI, (EI TKR. AVE, DT HA 
ARS, BED MARE Ra meme TERMEN y fex ( > 


errorRecoveryTwés[U EC , CR T ES HHR). 


ÆR DIE , ADTs Y BPE, AACHEN ADU 
EDI ERAN. Eanes ZI, Diari I — NEXT 
5. HiJintíu J ERRADA AA NAAS. ISN, X 
CDI d ET oli ARE, ALBA TAS ALLAN f EGRE. ER 
SRA MASACRES : "int x;" > RADOT 
¿KMnmemberlalEl f classDef PAVEN. EGET, AR AMEN f member, A, 


SN TH CARE INET I . 


IXHLÆANTLRE AMEN JAJÈABZATD. PELAS nt (DIS 
el. ERE F , ERES BAM TF. 


9.4 BRB x 


— EEA TIA AL, LEFT NATRE EEA. PMO, HRB 


ZE DEER Eh E DIS, JJ T NS UTE, Set] RENS 
HX, Dës ES RS BRA, "FEDER ÐS, EL 
ASA EE ARKREKES. falli EF SABRI sz (error 


alternative), 


c 
T 
G 
CV 
ER 
EG 


errors/Call.g4 
stat: fcall ';' ; 


fcatl 
: ID '(' expr ')' 
| ID '(' expr ')' ')' {notifyErrorListeners("Too many parentheses" ) ; } 
| ID '(' expr {notifyErrorListeners("Missing closing ')'");) 
expr: '(' expr ')' 
| INT 


RABANAL ARAN TRE JE RABAT HSS R DEIA, BÆRE 
EAA. HEGE T S , REMANASZØÐI , BAD MENS 
PRALE). Æ RIBBJPA , Sall TESTER ST PARA, EGEN Y 
— E DUAR Be DICK, 


> $ antlr4 Call.g4 

=> $ javac Call*.java 

> $ grun Call stat 

> f(34); 

=> Eo, 

> $ grun Call stat 

> f((34); 

=> Fo 

€ line 1:6 Missing closing ')' 
-? $ grun Call stat 

> f((34))); 

=> Eo, 

€ line 1:8 Too many parentheses 


ESKE, RIBAS TRKA RATS AAR , CIGL ANT LR AT TES 


Betiz” HEISER, UR a TER EST MER Keel. PAAR 
J EE Vgl EE E AÐAR ER ER B Hasni A. HATE DAGAR 
MRR, ZISSHEE Y ANTLRÉSSBIXANSSTSNEE. TERR , RIVES 
440 Y RAZR, LMESA TI AE AD ae ES RAEI A. 


9.5 (SRCANTLRAY$S SEE RAS 


SLL HIGH l ec té , MUTASE) AREAS. FBI 
MUJER. Bsc, KIGGER EE Wis ERE , Cee R P RIS 
TRH., HOR , AURA Ela ess DEZAN. LAT 
AI GIF , SALEBSS(L bashAYAèVITANN , Mime PRESSMAN. Fi) 
ABET XM T3534 TANN S , AUB AD so TÉ eR 


BERATED IB SAIS, AYA FANTLRErrorStrategyfzL1A SE ÐI 
DefaultError-Strategy, ZXZ f SEBS TE, DUAE, TERJE 
AJÆSGTANTLRJÆBRKRRIÐUU GES HAI catchAAYJAJAS : 


 errHandter.reportError(this, re); 
 errHandler.recover(this, re); 


 errHandlerté—" jBlsSDefaultErrorStrategySZ Hab e. reportError ( ) 


Fikfdrecover ( ) MALH T nkt eMe- Re, reportError ( ) A 
RTS ERA, ARSC I ANNE NES 


ITZIAR APA EA ES : Jac eS RE to AO Tes tp RAIS TÍA 
$8. BA MIN , EXEANTLRTRiRSSimplei&;ZrhBmember---- AMM EA 14 Ak 
DI: 


 errHandler.sync(this); 

Las input.LA(1); 

do 1 
setState(22); member(); 
setstate( 26); 
 errHandler.sync(this); 
la = input.LA(1); 

+ while ( la==6 ); 


PERRERA, BILMEGERLNTERITA , MIRO NN. FEDME, 
Fl JIP Fe IA SIE TA RAAE. Sou Tel Deelt FAZISAIIZ TB : 
Za7ADefaultErrorStrategy2$ , HER TT 2-3 sync ( ). Jav after 
Be SHE errHandler.sync (this) HAAKE , FAIZ 


TAS, TER MIF , Re SSM SAD N RÁÐA a RE 
RIR. 


Fa) EAS BES E “Maar RH. AS RES q" Ei 
DI. Pee TAJA, FETT: 


errors/BailErrorStrategy.java 
import org.antlr.v4.runtime.*; 


public class BailErrorStrategy extends DefaultErrorStrategy í 
/** "EAS e PIKES, MaR— MERA 
* RuntimeException BET, REE 
BA RERUM BALA catch iB ABR. 
ES e ERAI RuntimeException sy cause him. 


* 


* 


W 


@Override 


public void recover(Parser recognizer, RecognitionException e) í 
throw new RuntimeException(e); 


) 


/** HRA SEMINAR, URBANT så 
* RH f RE, CNUTESUU—TASG 
*/ 
Q0verride 
public Token recoverInline(Parser recognizer) 
throws RecognitionException 


d 


throw new RuntimeException(new InputMismatchException(recognizer)); 


} 


/** BERT RREMANA APRS ei 
QOverride 
public void sync(Parser recognizer) í ) 


HUBBY , RAISES. E res, Ze 
AF GE NAYBailerrorstrategyskfl, HASTA ee UREN 
BAVARIA RS. 


errors/TestBail.java 
parser.setErrorHandler(new BailErrorStrategy()); 


BER , BIM CAR Mala. AZI NER, RIER 
LexerZérHBrecover73;AB[nJ, 


HD 


errors/TestBail.java 
public static class BailSimpleLexer extends SimpleLexer í 
public BailSimpleLexer(CharStream input) í super(input); ) 
public void recover(LexerNoViableAltException el í 
throw new RuntimeException(e); // REE 
} 
} 


LEI TSG A XAFS A DELFT , Lg Mar. RIAM, ai 
SAW T ÆR, E f SE HEG Mt. 


4,4 


> $ antlr4 Simple.g4 
=> $ javac Simple*.java TestBail.java 
> $ java TestBail 
= # class T í int i; J 
=> ko 
€ line 1:1 token recognition error at: '#' 
Exception in thread "main" 
java. lang.RuntimeException: LexerNoViableAltException('£') 
at TestBail$BailSimpleLexer.recover(TestBail.java:9) 
at org.antlr.v4.runtime.Lexer.nextToken(Lexer.java:165) 
at org.antlr.v4.runtime.BufferedTokenStream.fetch(BufferedT...Stream.java:139) 


at org.antlr.v4.runtime.BufferedTokenStream.sync(BufferedT...Stream.java:133) 
at org.antlr.v4.runtime.CommonTokenStream.setup(CommonTokenStream.java:129) 
at org.antlr.v4.runtime.CommonTokenStream.LT(CommonTokenStream. java:111) 

at org.antlr.v4.runtime.Parser.enterRule(Parser.java:424) 

at SimpleParser.prog(SimpleParser.java:68) 

at TestBail.main(TestBail.java:23) 


F, (SAAR Ent (AIRE) VET. 


-? $ java TestBail 

=> class { ) 

=> Eo, 

€ Exception in thread "main" java. lang.RuntimeException: 
org.antlr.v4. runtime. InputMismatchException 


JJ&znANTLRErrorStrategyjELIBS Sate , LEBANON Raima RAR 

APS : ENGE ADH ise REN. MURE RIZMAN ERER “BAX 
OATES EIR] LL reportNoViableAlternative L ) FA, 
HERI BAUER 


errors/MyErrorStrategy.java 
import org.antlr.v4.runtime.*; 
public class MyErrorStrategy extends DefaultErrorStrategy í 
QOverride 
public void reportNoViableAlternative(Parser parser, 
NoViableAltException e) 
throws RecognitionException 


// ANTLR ZE BA DIE AD rege Parser JFK, 

// Parser FK f Recognizer Z 

// Fi parser fa P BUTS DE T TT SS 

String msg = "can't choose between alternatives"; // A WANES. 
parser.notifyErrorListeners(e.getOffendingToken(), msg, e); 


AE, ICE , MUSS TSE SHIV MENS SHAVES , FTA LAR. 27 
AAR , THAE— DANTLRErrorListener, ØKT RUDO FÆ ERANT LR^ERKBS Se 


DATA , iBlgic15.315 fkn Hb. 


ENER , RIMA SANTLR PSSA SIR STI MENT ABI PARTO. RUF 
ANTLRErrorListenerf[ANTLRErrorstategyla , Iki BESS AE?B FEBER 
BESA. TARADO SRP MERIT. 


2E RER, RUSS S) AÐ API MR IE (action) BUA 


ES, 
2108 SHUSHE 


ELMER, NNER STC HD mant aa SH , SEINE 
FKA ELAN SCRIPT. CCS RRA LS ARA NAAA, —E 
Ea Si AAA ADE PPT BE SSB. A TG SIS T E 

HJ , REZEN R ER 9 BUS F— EG EMANTLRÆRLAAR 





P, DANI NERE , GT reel rer A STE , HA 
BE LAX eo Fee PEAS. 


MOE, BATA BE FIBER. FEOS 
NS ARIS 
TARSAN , RAN RE : 


fe : AR, ER DERIS , ERE Ni ras Ser Olne SE fS BSI 
EIS, 


SOE ` ERR ASKER , Hu Tele EDITEUR rn 
TOLE. 


TEA BATTS ` ARES DME . BILI KAR ZAIDA it PIAA 
DIS RELE RH rr, ARE MR LEAR 
(ala ( MILI— NER AHERN RU ) HA Iai A. HT s. HINDS 
(£5511 PRO f, 


aJ Fete Hd E times ( BDANTLRAEBXBSfVABBISE: ) 289258. MER...) AYE 
STAD, TRIST AM F PRESA, REVIA AUR Nese. 3) 
(FUERA BARA AMS S FAS AA E (attribute). MEN, BATEA 
KI NESNA EEE PAU ACH SCAN, BIAR AÐ RARAS | 
E JUR] LATEN SS SERVO ERSTE R. AU ZEE SUIS 

IS , ACER TIA AERUL EEEE. 


FA 822151 = p| RSIS. E ES Tin, 
EYE 57.47 PATS. BH, BAleAcsvibid ( 6.17 ) SIN E 


AVE , LL e Teas Unter SINAR. ERMUA, RIS LC 
TABA BREAST, Lae e JAM AJF. 


EFARHET , FILM NEF an RH E EESESUTIA, 
10.1 lest FINA RS Til E Se 


LEKNES BBA. 270 HTS LE R EE sit, KDE, Belle AVI 
fs Y — SESW XA ORIENT Ses , MU NAT : 


actions/t.expr 
x = 1 

x 

x+2*3 


FA JA Eze NER Ale, Sr TAR F , ES — NI 
BARI A. (rat, BIASA — IV ISIS (SE Rae , KEKE 
(SERE FRANSE , "EC A Sak, AA Sr 
RNT RAIA VE, EME Dr DIr, 


WAT , $1] TJ S LA EE ` AER IDA Tres N A BH, G ME TAS 
DIN. TSTS PARE. fucsia CAME EM ERER, LIME 
NODE AR BNA, 


LÆRARIN 7 IME ARIE 


EE EH 
package/importiBt]L UR 2e EOS AR R. 


MEE ERREUR CSE , CREAN Y ERA tani AZI ERKA ES 


FB, SEAS A RIES. 


<header> 
public class <grammarName>Parser extends Parser { 
<members> 


} 


FEILER AE Flüheader( . . . ) KiBZE—EZheaderza (FS, Jet 
@members{. . . JA EBKAI(CIBAIEA FRKE A. Æ PRAG I ATI ANE 
AP , RALE AASER ES A FIE AD ESTIS ( ANTLR- 
package tikit Jee , MIF EH headers NE). URE ER] Ba) 
lE KOU AD reg Sod rel Test , #eliJAJLA(EFBQparser ` ` namesk 
H@lexer ` : name, “NELLA ée DA Or SS EMNER HAS. 028) 
HE, FSA RK US LLE HDTS A, DUR SAR 
BERT SH MEA Da va EF, HAN, BAS A REA Java 
TR. 


actions/tools/Expr.g4 
grammar Expr; 


@header (í 
package tools; 


import java.util.*; 


} 


ZBUBJTFERESBJEvalVistor2$& —"^ MAR lA memory SER , CHAT SCHU Sn 
IMENS |Æ. ÆNKEIF , Bex EEBUNmembersIJBEEB. TJRARA 
ROSS, , dx tv Y —Teval ( ) Dr, HIM Be Fea TEE. F 
Hlærs menbersajfF : 


actions/tools/Expr.g4 
@parser::members í 
/** "memory" EFJ ee S / Seay */ 
Map<String, Integer> memory = new HashMap<String, Integer>(); 
int eval(int left, int op, int right) í 
switch ( op ) 1 
case MUL : return left * right; 
case DIV : return left / right; 
case ADD : return left + right; 
case SUB : return left - right; 
} 


return 0: 


} 
sorb HREM Z S ERE BE e AAA. 
2. ÆRA HRA Ð 


EAT , BI ISEÈ SIZE ARRAS, DLA FS ERA. SEGA 
KJ, REIS MMT. FARE EIANTLRERIMBIHSERAURUES S. KEE, LA 
SAU Va BE aÐ FK PParserRuleContext FAIHIA. 


(1) BIHAR 


stat kI BTIRAIZISAL REET. KARI ÆRE GBT 
fòt , Rr sr ar] RAZA NAME. 


actions/tools/Expr.g4 


stat: e NEWLINE (System.out.println($e.v);) 
| ID '=" e NEWLINE {memory.put($ID.text, $e.v);) 


| NEWLINE 


A FRUITVALE CHAI ATTA IA. ISTR] TSS Z BU. ÆG, 
AFH RT RNAS , ALT NESTE ET WT SS acl TR] Z f SEA 


17. stat ll eSI ANEWLINEBRSJZEA HS , UML STEN HIZFJIATAVE : 
3 stat/AH—^ amu BBSH], HAM SIZE EA Nal memory FEP. 


juez E( RIS rE—IB^EBJIEAR$e.vfI$l1D.text, BH, $x. vI THY] 

HE, ERE SS | AFS BE. AXE, $e. vis Sa AÐU eB 
ENB (BRAHMS ll rr CRRA ) „ $ID. texti telen S PLAY 

XA. 


ANSRANTLRZGZIRAIY RE, EDT ERRARE. TAG , text NEAS 
AJA , ATLANTLRIS CTR T Y getText ( ) „ HATE 
$ID.getText ( ) Se. BARMAN SAB AIR, 158 
515.41, 


EU IE SES SAA AN 
TREES , BØSE , SERSIIEvalVisitorBJU]Bé. 


actions/tools/Expr.g4 
e returns [int v] 


: a=e op=('*'|'/') b=e {$v = eval($a.v, $0p.type, $b.v);) 
| aze op=('+'|'-') b=e {$v = eval($a.v, $0p.type, $b.v);) 
| INT [$v = SINT,int;) 
| ID 

d 


String id = $ID.text; 
$v = memory.containsKey(id) ? memory.get(id) : 0; 


[“F ay {$v = $e.v;)” 


OF : RER BENT , INR Bik, BEL. — = ) 


Pb PARRES ARD, FARA SS NADETIEE f NE 
MAREN. XMÆL El stat Ya ER S|Æ$e. VAYA, ANTLRAYIR[EKBAOJava 


OHR IE BRÆT , RIFEZ/ITI fa, HAL AS NERES. 


NE, PISS AUS leie S RTP AA HAYMIC , Wop=('*'|'/'). $ 
OVE Mais, ballar UDR] RTS SAE A BAY 
ParserRuleContextXJ2. 


EAN Ma FAS ZA, AVÈ T HR RANT L R EIS UR Btn XT FA 
BRIYE. EHTA ( source-level debug) , ës STI 
A EFSZANTLR AJ ÆERKAV EA. 

( 2) EHP TG) R NAM Eve 

22.4754 , ICA T ASI , ANTLRIÐIIÐUU Eve (rule context 

object ) SESCH AD RB T Ea. BRA FS SEES TFS [8]— DANE FX 
WR , CES STEAD, aS eS aT] al L(FAJAFBA EYES. Ja 
VH, MU rz Frot Context les, 


public final EContext e(...) throws RecognitionException í...) 


Et , Hum) ER NOIERAERSIR STE SEA DIS SCH. EContexti] 
— BBD HAT : 


public static class EContext extends ParserRuleContext í 


public int v; // FU e AYRENE, FF "returns [int v]" 
public EContext a;  // (IFAS) XS |FB e .EBRStaio a 
public Token op; // RUC] '/ 0) MaS FAM EBSERIO 


public EContext b;  // (6/585) MSIF e HAY b 
public Token INT; // ërëm AAI INT 

public Token ID; // POS 827932 5|FBBS ID 

public EContext e; // eRBSySFEFXINBJ.E POUR AS [FB 


NICA S S pk E RIOTRAN , (BÆAMNTLRA NG Æ/IS LID, INTADeHY 
ES KILE EEE. ANTLRR AE EMBs PAJA ES | HATT €1 be ES 
( &j&leFRB ga E ) , ANTLRAR oeh, CK Y TSS G Se EO HEU S. 


DUE , Hu rr AN mee , UE pu PA 
(FBAR. 


(3) HÁR 
HAIFA ERES BIS] "$v-... ; " FRERHIEÉ, EU BASE Sik 


EUA, EARS SAD MAJAN REA ( FETERE Hreturniåf, EZ 
ERAD ) . NE NE Se 56 RAAE : 


$v = eval($a.v, $0p.type, $b.v); 


SE CAST FIAT AIFS SUS SIKRE, eval( ) HANSEN Ne 
5|IFBASIRIEKÉÈ$a. vill$b.v , LUNAR Sz ACAI AIBA RE Sop. type. 

$op type AE FE VANA RITA id > SE. HÆR RJ DÜ ES ERE NIR 
id (RECIEN ARH AWE ) „ Alt, APM sc E SEA Strida, b 
op. 


BE VEMOS AJA EPEAASINT . int Dall IN TIAS UL SO SANT MAS 
2. CIX(IKZAInteger.value0f ( $INT. text ) Wis. (GEI ges FLOSS TAY 
J3l8)8R73;AvisitInt ( ) FØRES (RAZ EF Ua SURT T — 
SI, 


tour/EvalVisitor.java 

@Override 

public Integer visitInt(LabeledExprParser.IntContext ctx) í 
return Integer.valueOf(ctx.INT().getText()); 

} 


AMIA NÆERS IA , MOREIRA Rie , ise 
iR [nM (Bri une memory PAB. XERA FARIA Y Javafiy? : 586, Å 
DIE HD Be FG CO ES EI elef VÆ. RIJEI AE FF MER, 
Rt 1 ava DA PES FRA, 


Ba 1 $8223 CN e vu ; DEERE (A o nS DS, TEX 
E, RINNETE S — MRE ME. (3) ABE. 


Fi E Sp 20 E TTS ES 

(4) HES rs BDT SS 

Zë AE B L HSHH ZA, (FEIT EZRA PiZia;ZACalc.javaBgtA AN izi 

t=. FHiTfrheaderzjfErR)l A SET "package tools; " , MIRE PHY 
Java V I3UN—"1473toolsR9E3* ( ERAY Javan NOA MERE [RJ 

BKK). DENS , BEBE too1ls HRPZITANTLR , BECHER Bs 


IEXERR(Etools/Expr.g43Ei5ÍJ, 


$ antlr4 -no-listener tools/Expr.g4 # # tools BRERA AR SD DATE 
$ Javac -d . tools/*.java # Zenn) .class XE tools F 


ESI JS FH a) c He HS el, F. 


— $ Java tools.Calc 
= x = 1 
— X 
< 1 
=> X+2*3 
< 7 
=> Eo, 


RERE, SIRENE ANER , CS eer IG H SER. TEAMET , ANTLRE 
SINERGIA CERA TVEIT) , Hal DÅBEN, KAB 
MANA TA TPL) MEGANE ba ELLEN. STTS 
ARA ( NUSS REMEDIAR, 2112.2757 “BBAIPythoniki7 


AKI = 


fj Gaz), NAN main ( ) HÆ MAR — 1 RIA THJ7J X : 
actions/tools/Calc.java 
BufferedReader br = new BufferedReader(new InputStreamReader(is)); 


String expr - br.readLine(); // FRAPS dA 
int line = 1; // Rigi A D'So HT S 


IFAI RA ZII HE memory FRAME , Wi JEZAE— T 18:72:23 res SPAM 
HPA A 47. 
actions/tools/Calc.java 


ExprParser parser = new ExprParser(null); // el ër SS HV ZCI 
parser.setBuildParseTree(false); // SE IE) S 


EISE ATH , RIBAS, ERU DE reg, 
actions/tools/Calc.java 


while ( expr!=null ) I // T RAMA 
// ABG (BARAR) HENDAN SA 


ANTLRInputStream input = new ANTLRInputStream(expr+"1n"); 
ExprLexer lexer = new ExprLexer(input) ; 

lexer.setLine(line); // BAM AD MESA AU E 
lexer.setCharPositionInLine(0); 

CommonTokenStream tokens = new CommonTokenStream(lexer); 
parser.setInputStream(tokens); // Bike) Ema IAD MES 


parser.stat(); // FRIÐ DE 
expr = br.readLine(); // KRÈ KTR FE 
line++; 


} 


WE, RICAS JR SX ET T ERIMA , HERE SUR STU AA Brea 
TE, BIN RES(EFA—EZheaderalWFiSE Y 0% , [IBI fS FHmembersz]f EDER 
A M. SPATS. FRSA GS Hare SU TERSER 
2A, mg rt Ånge FAA. ERT, Bai lee ESA, T 
ES DSEG] Tie. 


10.2 HEAT SANNA ENE 


LRM. 15 FRBSCS VISTA JA, S SIE DEAR NE. RIISE TT 
ER, BOTA TEO VA FAA, ESTER TAPAS SUE E EA Map. 
FK JAJ AER 2J ES BASERE ER AGI, 


Am., LESE eS DIS D Local e SR ( section) ÆREDE, VESEY 
ARENAS , localsk Eka DBL ZS RC AAU E FV Sne, BITER 
KILA ebe PATATA LE TR , TORS, BIAR teak f locals 
AASEN. FEKTRAÐTFile r 3224, BARZ ARNAT , AU, 

LER Te SC RATE K local sS p) J LATA. 


actions/CSV.g4 
/** FAIR "file : hdr row+ ;"fi^Emk */ 
file 
locals [int i=0] 
: hdr ( rows+=row[$hdr.text.split(",")] {$1++;} )+ 
d 
System.out.println($i+" rows"); 
for (RowContext r : $rows) í 
System.out.println("row token interval: "+r.getSourceInterval()); 
} 
} 


File EX 7 Bal, HE HS FIS i ++ RAT BU NAT. 

5 ERRE RAPE I AIR, AURA RAIN aps KA MASI. ANTLRIG 
firr kk localctx.i ; TÆFileðUN JAV RIN RÆ , SCER FEM Ran E 
if. 


t P2 , LEKNE ier oU RA. AMAR row[$hdr.text.split (",")] 
TR, FAME ARAS oS SKAÐUM FES (FS CARMANTLRA RUNI 
COD ). SASA $hdr.text.split (" , " ) hdr RU] PUBCUR AH) 
TI Bro UR + ER, 


LS BEDS BE. $hdr MEA har AA AAAS [F8 , 6161 Rn 
HJHdrContextXjZR. ÆRME, CTT Sh dr Xs | ARA TE ( Wh=hdr ) AY 
JEE $hdrE3h— KAIA. Alt, $hdr. text Sa CSI IAEA. FINNER 
fau&HJJava73iAString.split ( ) RESIDIR. Fis 
BESAR row SIT BAMA FIS 

XJrowBH va Fdti5 |NT FETE , B-m. Er F , =ATIRISA 


ME, muxEBBgymierowszéPEreSByrowisFBiIBIBgRowContextXjEH9List. SIE 
UH rows HSS] , fil HUF ÆDE RS Marna SI ARY 


RowContextXj5:. TEMERARA , BABFJEJH row ALA ala 
SWASESCE] ( fisFdgetSourceInterval( ) FA). 


USSR Sr, mdr, SÆR ir BJ avaf tia FARE. ANTLRARAEEZI 
local sE DEET , Mi A E RUFI E HEE A roll EFRB SERE 
E. tilZBAIÆRINET , File Nd] aT HAT Ra ALETA, MAS 
MEN, 

HUE EIhdr IN) , S SD , FA NOTE Däin es, Zu TRI e 
$hdr text KE RIX L(F , ESL Now MIS AL BÆ, Sak. FIBT 
Bi $tex 5AA  DLECZIAJIZAS. 


actions/CSV.g4 
hdr : row[null] (System.out.println("header: '"+$text.trim()+"'");) ; 


ESA, SRI Ð ærow FAA xA , ANPI ADAN SEO, 


MELK NER row PAJA, RETAMA GUAM Map. Å 
75 , roma ¿BUE E7329 , Sot Map. HEIR , I "OCDE ARS 
5) , Ree —NBABZE OL. ERATIZITZUEZEAN, Pleat ORB 
Map , SAN, LIKAR B. row ET JE Map FANE, DANSER siz 
UA. 


actions/CSV.g4 
/* ERA] "row : field (',' field)“ 'Nr'? 'Nn' "DEI */ 
row[String[] columns] returns [Map<String,String> values] 
locals [int col=0] 
Ginit í 

$values = new HashMap<String,String>(); 


} 
@after { 
if ($values!=null 66 $values.size()>0) í 
System.out.println("values = "+$values) ; 
} 
} 


inity FREER MANI ELIADEN, It LASZO NE. PÅ, 
after FAEN INA ene SCC Z IS, FE POI, NGT 
PBDEs Frown 883092 SAAR , LAlBBaf tera FAJAS. 


S ÝA, Zei Jon] LIRE HEF IZMap f. 


actions/CSV.g4 
// Ke FSCAY row ANN 
field 
{ 
if ($columns!=null) 4 
$values.put($columns[$col++].trim(), $field.text.trim()); 
} 
} 
( ',' field 


{ 
if ($columns!=null) í 
$values.put($columns[$col++].trim(), $field.text.trim()); 


ERB FAYE Sabo $values. put (... ) alle id SERI ATF S AR map 
A, XANDASA EASE ` 32 152124 , 1435 (BIS , AER 
$columns[$col++].trim( ) BRRWVSBAMNSA. E PB 
$field.text.trim ( ) SIRRI v ALLA SERA NISSA (row HÅP 


EME E Aaa, FLIES tl J8TJ7Jmenbersz/)fFFRR3—7T 737A ) . 


CSV. ga PYE (EN HALTE ERIS Y , HOZ A, BITE DIS 
HE. AlAgruniiee , REARS SAHNI , PAR BST 
NTE Ta a 


$ antlr4 -no-listener CSV.g4 # 10T] 9P EB S U SS 
$ Javac CSV*.java 


Fn NE RAICES : 


actions/users.csv 


User, Name, Dept 
parrt, Terence, 101 
tombu, Tom, 020 
bke, Kevin, 008 
TB : 


$ grun CSV file users.csv 

header: 'User, Name, Dept ' 

values = {Name=Terence, User=parrt, Dept=101} 
values = {Name=Tom, User=tombu, Dept=020} 
values = {Name=Kevin, User=bke, Dept=008} 

3 rows 

row token interval: 6..11 

row token interval: 12..17 


row token interval: 18..23 


E , Ale Cer OM DEIF JED T 47 
values=..., DN , ERA naa f file) , TÅISNEFTENH T ATÈN 
RETRO SWAT o VRE. 


PIL, PAPAS Y ARENA , TICS EU PIE ZANMIINEB. (rat. 


TASS TEARM IBERIAR, A, 1 AFSSANCSVALIBESAYOIFABRIEK 
AAU PEAS AF. Schn E, SEAN ARAS. RAGS 
— FP EINER SHUSHE , DER TJI TBABAUR. 


10.3 RAIKEFREKENNER 


RS W BRE RIDE AAR , LEES EMAI, REFS 
S244 (FREE la) BYES E ks. MPB EZ R ARK , fH 
HASLER. MIRO, Java SXT T RRP enun , DIE — NIL BETIZ 
RIS “-version” SIM) HR AMA o. 


tyr, SMM S LST ENE. ENANA 
Steg (AER), ELSK ID NEAR , 2 
BEN Eechelen, MRAM SE 
E NEE 


Wk H 
jt: 


TEFLIR EFFERIA, ER Jo RE CU CHEESE BANA 
ARNI, 


actions/Keywords.g4 

stat: BEGIN stat* END 
| IF expr THEN stat 
| WHILE expr stat 
| ID '=' expr ';' 


expr: INT | CHAR ; 


EBZAANT LRA [B TTI IE ARES (BEGIN, END ) EM — NAAS, (B 


&,WUERSBPÍ],iÓEBASSSBSUSBNNBBAXEM. 


$ antlr4 Keywords.g4 
warning(125): Keywords.g4:31:8: implicit definition of token BEGIN in parser 


AAMXTES S, Kl EZAITZAE. 


actions/Keywords.g4 
// FUERE SAA SR, Ee M p= ENER 
tokens í BEGIN, END, IF, THEN, WHILE L 


fE^ERKBSKeywordsParserFrB , ANTLRÆ M. Bin ATIS SR REA : 


public static final int ID-3, BEGIN-4, END-5, IF=6, 


PAP GAR T (ITS RRE, LEG T aX (BAA ARHÆANheaderz]] 
(E, ESA f MapfliHashMap, 


actions/Keywords.g4 

grammar Keywords; 

Qlexer::header 1 // READ Hes PMX header, TRAD Mas HU S C 
import java.util.*; 


) 


FA GER T Map FILM Ate T E EAS eR T KES. A 
FFAA E RARA I av sk ØRER) (PURA ES TA) EX ST 
Map, 


actions/Keywords.g4 
@lexer::members í 77 Mei es U S < VAR 
Map<String,Integer> keywords = new HashMap<String,Integer>() 11 
put("begin", KeywordsParser.BEGIN) ; 
put("end", KeywordsParser.END) ; 
puti"ar", KeywordsParser.IF); 
put("then", KeywordsParser.THEN) ; 
put("while", KeywordsParser.WHILE) ; 


Elle <A , (en rw ZA SS REE RARA, A, 
LORRA MER — E EE ss z Ea JIR J. 


actions/Keywords.g4 


IB ` [a-zA-Z]+ 
d 
if ( keywords.containsKey(getText()) ) í 
setType(keywords.get(getText())); // ÆA 5x% 
} 
} 


EXE , Fe Y LexerzSBggetText ( ) DARA SAM AT SHANA. 
HU ARE HT e US SR HE S ET keywords}, «FIZE, PARIAS 
iint SWE MIDE S JANA FHA SRE, 


TEANTA , RES SENTER NEG SHEI, ET 
VU ÆFHUESHEERESHESEMNMNE. GE, MENE RRE 
Ba Sh, FRAEGAsetText ( ) Hå NAS BALANSE : 


actions/Keywords.g4 
/** 433 TERA 'x' BNFIEEREFIGAxX */ 
CHAR: PT, PN (setText( String.valueOf(getText().charAt(1)) );} ; 


MISS TSIM SS , e JE ze ol LIP setToken ( ) IAEA 
27flresiblolüirok en ds, DE ARE AEM AAS. 292—813 zx 


mlLexerfJemit ( ) iZ. 


= GRO CE ÈS , TOA eS EISE T. AMET AZ C BERI 
ASTRA KF , RAR, "x34; " MECA, (8 

Æ "if=34;" A, Aif TASSE. LEFKNNSFTANTER , FEKAR , 
SAG AMS ONA. 


= $ antlr4 -no-listener Keywords.g4 

— $ Javac Keywords*. java 

= $ grun Keywords stat 

X = 34: 

— FOE 
SUE, IEEE. 188, Za ien A if FOE DEE , 18 
AD AT RAZA LO Tree, A, CDe D aS MN FF] 


Re 


= $ grun Keywords stat 


=> if = 34; 
=> Fo 
€ line 1:3 extraneous input '=' expecting (CHAR, INT) 


line 2:0 mismatched input '«EOF»' expecting THEN 
= $ grun Keywords stat 
= 1f 1 then i = 4; 
=> Eo, 


MIRRA, FEN JERE BSC PIS KES ERA IR la SAY 
EBA Mer , 112.214 REFA FARR 507. 


ELEVE ar e VER , NOTE AUGE eee ATS 
Ze Bye MANS ERE, CU HIE bt, MRS ERMA AT 
HJÁVTJN EA , 25—RMZ Bali SAG e nr ARR AS 


Vi. 


ENER, FFI TS fe SEERE PERA ER UBA, REMERA 
IFRA , BOLA, HistheaderfImembersKJIER. REAT 
Qe NIS AV VS SAREE. á, RUINER VSE , WD 
textíltype. AE, GE DA J BEDS HÆ MANT LR ZE BHT 
19. 


SSA II Ekel LEN 
Ditze E. TINE , SEENEN ST — NERE LE. AU, UR 
AJ REAME FFE AMAIA BUKA RA 1188 , (RANE 
BRIGHTEN. ERE Eo TEENY (BA TET 
MHF ) DTABIIRRL, Alia PERERA SEW EE D S f. REIS 
æ, SHEAN A ESTE ANNAT BELE RA A SCAN, ÆRE, dX 
(WSR TEN FERNER RTIA, Collette < ARE 


PEI) KL. 
11 (Hi Ve PB TIE 


FELE, UNES root ëng A SHE , ABAD NIE AA TI 
ARAB. ICM, (GET de Ire NTE , 
RIOR A SAY DAD AMARE RE Sl DI ENN STE HE 
Karls. (Big, E ESMAR, ERE FAR ADIT ele 
ër) T tle gla DAME 2. ENER, ANEMIA RAE 
(...)? RRR PIE , CFR EZITE EKARA. ATAS 
TIRRAN , CHM BADR AD WE PaaS. — NS ME 
UESELE, Ett OT D AUS AAA aR JARÐ | 


8 SOME ST LE ANE RFA. E, Bl] Sag AÐIR 
TARDES BAZAS MRA (HS). VIR , SOFRAIS be 
ANK. IIS ARONA SA RIAU , RIVE oe —FHSQL 
BSAA, SEM, Gnuis SSSEREEBANSI CHUB Ste 








gcc 


LoS SH EP, DARTH "goto" Ett. EYVHER 


HIJE , KE 
api Z Be ESTE) , EET ARNI. 


HKN EI 


PF M RIVER DELETE ZH PE ( B2. 278131033. ) , ERS 
AS SS E EGEN 
FE El] NL AIR A GINO, Er EHJFortraniSeire , f (i) RE 
BLISS |A , POLEA, UAT FIESTA. XA A, Ginn 
A DI SEI, files VER SA PEA RR , Z Belial ELLE 
å LAE KINE ARES ` ERR SRR AA WANA 
(FAS RTS. IST TEAD] , Rae AIEEE. 

FA THB au abc LRT pls SSBF. Ma, del leg A Su TA 


T , REARS. 755A , RAPE dän, Sie Y Aa ERAS 
SHE , BA SEZA BTT HRMIS F AÐRARI Yo 


11.1 VAM RSS AE 


Am, Zei JA JM SAR LATE XXX avalEiZ PRI BD. (EE 
XY RAIAT OME , ERA NR a RAJA. ESAR, RIISER), 
EI d legt NEA TRE SUSA SIFRE ZIEJE AUJAR, 


Java p STE AH DAN TED) , IAN, lava 5281, ROS 
dE ZH : 


predicates/Temp.java 
enum Temp í HOT, COLD L 


SEL EE Å Mase KANE HB ÆRIN Ia, Java A DEET au ac B 
N-sourcexz, PAARE / fi nL Java 1.48B3hR282leéenumB:Jz5 

$ Javac -source 1.4 Temp.java 

Temp.java:1: enums are not supported in -source 1.4 


(use -source 5 or higher to enable enums) 
enum Temp í HOT, COLD j 


1 error 
$ javac Temp.java # javac SLI km, Dieser 


3 AKSE enum W THREE T EF , SRT, YF 
MB GO 


ZIN IS enum BA ES ES , A "int enum; " , &[ERBEJESIH—" PARESE 
SETA BIKER BRAS , KITIN T BESATT. 


Nila TRET av ac AMES Pn DEE , FR JE RIS MBAR Ral Java DEn 

RES ` enumzE X IM sie S). RIDSER El en æn SS Bed LE HRH Java 5z RITU 
ZBRANE , TR, Ilres RANE : enun ER ÆT ERE 
KUU RT sek 

enum enum í HOT, COLD } // Æ Java AERA PARSE AY 


FK TR Y RL ava f Sei ZHONG , AJ Biz Mb EBRenumX SET, 


predicates/Enum.g4 
grammar Enum; 
Gparser members {public static boolean java5;) 


prog: ( stat 


| enumDecl 


)+ 
stat: id '=" expr ';' {System.out.println($id.text+"="+$expr.text);} ; 
expr 
id 
| INT 
AER (TCA RAE FERÐAST FIT , PRU ERE Aiden uf 
BB. 
enumDec L 


'enum' name=id 'f' id (',' id)* ')' 
(System.out.println("enum "+$name. text) ;} 


AUT AU iA (EAI ) HNÆSRÐ ÆN , (BER PHAR BTS Den unt RE 
REA. DAHLE ` ERB AE RMA RAT. 


predicates/Enum.g4 

enumDecl 
{java5}? 'enum' name-id '(' id (',' id)" "E 
{System.out.println("enum "+$name.text);) 


(java5) ? AES GBJREJEK[B , SERIE , ABT MBA. 


Greet? , RAVE DAN MET ENAID, KÆHTFenumÆJava 57515 
Zn (DAD TERS enu hE , maken), AK, RIRE 
I SEHE 


predicates/Enum.g4 
DU i ID 
| {!java5}? 'enum' 


{ I java5) 7 AIEfiifenumit3EJava SEI MEA RAIMA ER. MFE ES, 
Sjava5 JER , CX) y 86 TÆT. TAB , ANTLRE AD TESS i dÆ 
FEA, MEL- 


.C ID O 


Ujava5)? 


--- >| 











11-1 GAN ide EIS 


11-1 ANSI IZ , (BERT I java H/B ( Bljavas HE ) METIS 
X. SB, HBFHEAREE KAY, enum Bi tlenumfe (lët 26 HAY. 


Fe JR] lg Re run KNR LAE, AUNAR TULA DAR 
W= THÅYTestEnumXx RHERFH— - 1 av an Sev E au a GL. 


predicates/TestEnum.java 

int i = 0; 

EnumParser.java5 = false; // BRiKEJE Java5 tax 

if ( args.length>0 && args[i].equals("-java5") ) í 
EnumParser.java5 = true; 
itt; 


} 


MUERA Ton] LAF Sate T o 


$ antlr4 -no-listener Enum.g4 
$ javac Enum*.java TestEnum. java 


LA ER i Java 5Z AIR, enne E, Cor Fenuml FAR ABJERIR 
fi, BARTER. 


-? $ java TestEnum 
> enum = 0; 
=> Eo, 


€ enum=0 


=> $ Java TestEnum 
=> enum Temp í HOT, COLD } 


=> Eo, 


€ line 1:0 no viable alternative at input 'enum' 


HBH ZK , Java DL EMT enm VERA , (LEMANS. 


= $ java TestEnum -java5 

> enum = 0; 

=> EO, 

€ line 1:0 no viable alternative at input 'enum' 


=> $ java TestEnum -java5 


= enum Temp í HOT, COLD L 
=> FOE 


€ enum Temp 


EH , FSS ICE, UMUR EE KMENUE. ATLA 
MAMADAS AER ELAM. REKA, HAV java5) ? AJE 
PRÉ frenumDec1rh , ALE Ede Se, HUIS] Z Bu. 


prog: ( {java5}? enumDecl 
| stat 
) + 


EI UI LÆSNA , ESPIAS, AAEN AIF EKRE Ess, AVE 
F, EADMTESENIXenumDecl HBYenumZ 80 , WERE ( ... ) HAIR NÆS 
LPR NEDER —T FUE. 


REK RITA DH E E N ASH 
JavalBia , MESTER PATER , SEH EI IR 7JenumDec 1501 dB: 


== 


AE o 


elt , TSI taÐ, MFA LBW Aero I FRA FH. 
11.2 KAARS 


EAT , RA ES ere LENGE, AURORE A seng 
Bove HEHE. Di IO, el rr ÐS tI IGI 
AS (token) , MBE PASTA (phrase). Kll]Z174Java B BIH 
IVF , AE enum F KRFA, REED REMATE Ak, TE 
Java Stax , Dol enum SÍF TAR NAAR SUE, (CC, T 
iA es , AACA LOB AIDA S ALEA, MI7TAUERIiLdÅN 
JUR 


predicates/Enum2.g4 


Stat: ID '=' expr ';' (System.out.printin($1D.text+"="+$expr.text);) ; 
expr: ID 


| INT 


in]; Tew Sa RESBIIS JOHANS MDR ID, Alt , dfi JESFEDLELenumAY 
AAU AMA "I FRE. 


predicates/Enum2.g4 
ENUM: 'enum' {java5}? ; // VB ID HI BU 
ID g [a-zA-Z]+ ; 


mæ Ða , FET VERA , "E Z HUGE DTEC], SÆR 
Tt ren , ADRES ZAR PSTN , ACRES ea Rita 3 


< BUT FUE. 


J). 


:1java57JTEHS , IZAJEXZ f ENUM, STEN], ENUMAQID AJL Geet 
FA e-n-u-m, DSP ASV. ANTL RARER E ERHI Se fI TR] 
AME, HATE IXEBAYENUM, SIEG HO eyes, ABAZZIBENUME 
FFR , whos RES Se-n-u-mPlACWID, 


DAF UE RAT SEC REGE , RIMER EN TS DUS TE] 
E, HFÆdEJava SS RAXid]enum254). 


predicates/Enum2.g4 
// XEZEHE, AW 'enum' PASSE !java5 DOS FREM 
enumDecl 
'enum' name-ID '{' ID (',' ID)* 'j' 
{System.out.println("enum "+$name. text) ;} 


AR, $815 T SIR AS enum' ERA TAB FRA S. MAG 
a AAfJava SET RASA AD Tes, AltSjavas JIRE, 


enumDeclzkyeT 2154 UB, 


DUE , LESE AA RA Ta] AD AT esp] R IT SR MARNI I. Å 


So, fEdEJava SØT , enum HE reien, 


> $ antlr4 -no-listener Enum2.94 

> $ javac Enum2*.java TestEnum2.java- 
> $ java TestEnum2 

-? enum = 0; 

=> Eo, 

€ enum=0 


(GE : AX HUF 
https://media.pragprog.com/titles/tpantlr2/code/predicates/TestEnum 
SEH 
EUR , HFenum— MR, MARKS , ul Ire RAL 
enumDecl, Cal. HBERfenum Temp(HOT , COLD) S(FIR(EIZE EME , Hm 
RÆ Te, 


> $ java TestEnum2 
= enum Temp í HOT, COLD } 


=> Eo, 
€ line 1:5 missing '=' at 'Temp' 
line 1:15 mismatched input ',' expecting "e 


line 1:22 mismatched input 'j' expecting '=' 


EXE , ANTLRBSTEHR VAKLER LA CIMAS OA, SIRA/ERO EE FA, F 
ERES , BSF PN NESA. 


fEJava SRA, MBZSenumA3FiZAY , MANERAS. 


= $ java TestEnum2 -java5 

> enum = 0; 

=> EOp 

€ line 1:5 mismatched input '=' expecting ID 
= $ java TestEnum2 -java5 

=> enum Temp í HOT, COLD } 

=> EOp 

€ enum Temp 


AE BEA tas , UR IF EEE, Sl RI LU ZSENUMAUU , XR 
{Fenu FIREAN, EKN Jojo] LASSRR10 . 315 FHPTIESBBRE , leen 


RENH HAMID 


ID Ë [a-zA-Z]+ 
{if (java5 66 getText().equals("enum")) setType(Enum2Parser.ENUM) ; } 


AN SSI bin Dr, , RA Jom EVNEN — DENUMÈSBAYISIIZAFS. 


tokens í ENUM )» 


AFIRMA, MAR DRA DADE PEARSE. (ABI 
z, POETS EAA HIE aA NEN: ANB avarhivenumialel, + 
Í, mime SS, ERAN. 

E EE 
PERERA T FEE, ESF NERA ØRENE 
ESPAI. kòk, SEI Leaks DEER S St 


DA. HUE, LRA ke wt EP ` CESTA ras BE RF ERE 
TRAIN SCANS BI S |o], 


11.3 TRAVIESAS 


ELA) ES RES UT “Ma BAD Er, DAMEN 
SERRA Or. LARA) INNE ENDR EINES EN. DE, NIA 
BERE , VME DES A VE , ÆR AD Hes RE NARRA, m 
SARA A). SAAS , SKAAR ert Lë 
SEET, NE, Sell en GM ETOCS ERAN. HERRE 
AB AH LAY, RAS. APRITE]. 


BEHN Ee CHEERS ? 


HOBART S E SVA HEIS LEN , SIT] EE 
BIRI , Ruby PAF [0] R Z SSR FAYNS 1 7028HJ5|Fd , LÆRERE ( ) RIAS 
RNR. SETJARARAHJAE , MB TBA] ÆG — XU — 1 700A 
2 lte ert ( ) . Ee EBIIRZZTERuby=, MAMAS 
BÆR. RUbyZ A NM ARAS, DIr DOE MN SECEAT RT. 


ERRASTI, KEE , WER MiB AREAS n T xL UU BOR A DIN 
A, ABA ESE, XNA ARAY (a grammar bug). FI ZTE 
St, AAS RARA ARAR A un) (SUE “ASA 4 
Msn?” FB). RAKE RI JAIEZI SET DA AIR, MAMA 
AÐ ÐI. KURE SART IL, KIM K ES IAEA , RAJA 
TEJJ xU. 


BIERDIE , ZC See ro MARE EN Se A Er EIN RA MANE 
9). E DIE EEB IEA, AU I Ea] RD E Evo 
PSA enn VM , PROM ( TETE ES EEGEN ) . RIISER 
AED IAE FX , ESI Y ESCAM FERRE, MR re BK] 
HART APA SANA AU AJAN, BII NIR AE E ARAS 


( context-sensitive), 


TEATS ANIMA —EC++H ATS. HFPA , C++ RET EMEA T 
Amelia. dll Ee SU KD RSA FRUTAS UEG, Ala 
FJI DX 25 FABER xL. 


1. IFMMIVAÐIC++ HBT (0) 


ECHA, RIAIT (0) HÆRER , CAMERA RUE AJA RA, DAVES X 
EVATTERS AAS. KIHBANE REE EDIR HO LE, PLA IA 
BARNE. ZJXEGIEBBSBJSERE , Gr EE TAYE KIR NET x. 
“RAYI AGB CRAS T. ANE SPINNE , Be T DERS GARÐI. 


predicates/CppExpr.g4 

/ BU PEO PEA SBA CHS FUE EA DIX PARP SAY Demo */ 

expr: («isfunc(ID)»)? ID '(' expr ')' // TAKAIA 
|  i«istype(ID)?;? ID '(' expr ')' // “IDESANUBADO expr AIR 
| INT // ES 
| ID // ir 


expr ALNAIET TUA ERAI 811-287, ERIN NA UN S Ee CCRN (cut 
point), 


fisfunc(ID))? IT an y 
expr Le "O ID D ( P expr " O 
fistype(ID)}? 


OC ID oine expr OO 








El11-2 expr MURE UH ën 


(BIB AREA) , TLCAN NE AAA, AE 
176 CRASAS GR ) VE 7 RAZE HSTER AT TNB AY LIES 
ER. URINEN MIAN , MERA PenterCallOrTypecast ( ) Hid. 
FELTET , ANITA, JDL SEO, 


E a RES MOS TER. GRO, RED! 
FAN HL LASE, BUT ( ) . CARE PMSA REI , 
AE , EA NE Se SH CE esc EET AMA. RE, ARNA: 
iS SETTORI, 


2 . IES SUC AABT (i) 


ASEO RIA AE AT (1). SPEEN , flocci AICA FRA 
E O FÆRD, 
TRHRIEGA , Chea. CSHNTT i, EX TEE K 
FAYE UST ENN. NUSS TRD , AAT (i) MERE IA 
BB. All , CME E SAMA. 


FABS C+ +18 a RS TISS AAA. BIR V Dieren 
x, FRIAR C++ RES F BRIAN. 


predicates/CppStat.g4 

stat: decl ';' {System.out.println("decl "+$decl.text);) 
| expr ';' (System.out.println("expr "+$expr.text);) 
po BUPA 6826 CEP y 3818 BS FUXETEZJ KAP IEA Demo 


TER ol LST i, BALLET (i). 


predicates/CppStat.g4 
decl: ID ID // EN "Point p" 
| ID '(' ID ')' RD "Point (p)", MID ID EN 


RR DRANK EE ENRE, BJR BRE PSs AA. 


predicates/CppStat.g4 

expr: INT // BASS 
| ID // RR 
| ID '(' expr ')' // GR 


. 
, 


SIRE ID Coren A f( i); , KUSINE AD Tato D HIS M EE 
=E ( (FH -diagnostics ) , 


> $ antlr4 CppStat.g4 

> $ javac CppStat*.java 

= $ grun CppStat stat -diagnostics 

-? f(1); 

=> Eo, 

€ line 1:4 reportAttemptingFullContext d=0, input='f(i);' 
line 1:4 reportAmbiguity d=0: ambigAlts={1, 2}, input="f(1);" 
decl f(i) 


BZD Sesto AX) , CAME NE ISI #AISLL ( * ) RRENA HTE ANT 
AES Ma, HFARBÆIVI TEA VERAS EG ARYALL ( * ) 
dall 0113.70, AS XMS ADR (full grammar analysis 


algorithm ) få , RANER FA ECH S Pet, EGET, CADE, 
NUSS Ta AAA, tS+JENreportContextSensitivityBEA. Fi 
1 Pë TJ AU M TS H] UI. 


Sr AV KISI DUB T dec (DIR NE lee pr HI = PÉI. HAD am 

WINES tat AWA, EPA NAT AAW Bit NAO TARA AJE 

HIR e Se eur (decl). IMEA ans f (i) ;" RE 
* 


POMAR evs) FSA Al 


ELI ABNER ERRI] REMM ÆNEÆR EAR AA", BIMA 
IAEA 52 Z BU HU TIE HERA [Fe 


predicates/PredCppStat.g4 


decl: ID ID // WI "Point p" 

| {istype()}? ID '(' ID ')' // 90 "Point (p)", BD ID ID 
expr: INT // BÈ 

| ID // WR 


| {!istype()}? ID '(' expr ')' // MNR 


PS stype ( ) HENTAI NASA, AGE 
FRA TRE S DEET, 


predicates/PredCppStat.g4 

@parser::members { 

Set«String» types = new HashSet<String>() {{add("7T");}}; 

boolean istype() { return types.contains(getCurrentToken().getText()); } 
} 


HRA SE FIT AEA HTA , BA F (i) ;" CLEARER Bk 
SAÐIL , MIFA., BA TOG) ;" PRERE YA. 


7 $ antlr4 PredCppStat.g4 

= $ javac PredCppStat*. java 

> $ grun PredCppStat stat -diagnostics 
> f(1); 

=> Eo. 

€ expr f(i) 

= $ grun PredCppStat stat -diagnostics 
= TO); 

=> Eo 

€ decl T(i) 


E]11-3BTznBJIS AGO WT ( fierun ps file. psapSele ) ¡AMA , BÁ 
TELA T ARIA, 


SATIPS AE TANA PURI, KRAZ 
ABLA, iE , SHIRT DU AAS AAA, Ga 
HESSE. RIMATE ` (RS NESS ) KL 
ETRE , DS EES, e REE 
FAA PERE EA. 


Stat Stat 
decl ; expr ; 








AN AN 


T ( i) f ( expr ) 


| 


Él11-3 (EAR "Sei A XAO 


AAFUERRA "enge Or, , ERC RIP "BI VE Y. A FÆ , AS 
EIE FA RAYS. “RALE AR ACTF, AAA 
ÆRE. 


3. IER SICT (i) [5] 


HSA ABEB DET , CH EDR E E EN. SECHANTI(OI) 
[5]. ENERET E NEA , FEI CBRE [E HJ ERE RAS BHL 
IATL. KAM, NAAA ARA TRA, ADATE 
LAPE PARI IN. 


ER DIA HD a Leto SETA Ao TRE CRANE: T i[5]. IRIRA 
RRE A a 

CHIESA 000 RFK OA: Le EE, CHAZIRII 
ERFARET (i) [5] , (Be, HS EUN, MEE , 85 MESEN 
EIERNE Z BÆR FIBER. 

SHE , Gre HE HD OH TII, Rr Reu (ESS LF. BAD 
ga CH SC PEART FU Se EU Bees Sz. Alt, ZETA SSI ST a 
H, decl tT HE expr T 7 BUBDDJ, 


Ba, EIC Err , LEE E == IS. 


4 RBI) 5 | AJ 


TSH GAD NASIS IA TAE AMBAS AGRA, DUFT ID F 
K, LCE) BTS Diese RL RAF E AJE. TE 
C++, IDR SNE BLADE, SORE, E PARE MA, EL 
BUST] TS asen , eil ICT RRA RR BANDA. Att, 
EE, HINA SAYS IA, all AMEA. KAMA RES 
FIT (i ) BJESMEGARA AIDE T R Æ TREH. 


IRET BERRAAT , CTE THIS WE MERA Z YST A 
Aska A AAA (EAD ATA ) BTS HE. 


[SEFHANTLR , FB AIK XE 153 e AC 28 EE ATS int , PAA RRHE E IOS 
PASSE , ARB fum er elt Err hr .XXGIERBBUUS 
Hr, 


B L ED NIA , BERTA NSA 
FE. JL eeh EE VIE, GRA, 5.474 , KER Y 1«2* 388 
SOME ` FRIELE THERN ( 1+2 ) *38KE1+ (2*3). 


QO SR THEM FUE STER TT HU ie Se DEEG, , HT ag 

SSL BERI. TF, 082 GC TED EE EAR. Å 

BARSA A TD HANNA f ANTLRERZUXZERSGSSFHBSIVRS A. "US TE En 
AB (ABA y aMEBSXUXE , OD vm. AEREA, ug 

ESB TREES MARINE Ale. 


SE BST SJ FEN lE e ERS reel Dee RNAB SEKKER, 
ERE, RA EX B5B — BDT PSSA , REPR den all 


P12 SPADA REX 


EAB EOF, SEES SPEER. FIANE S SUIS A T 
AEPA TERM VIS , HESS TF VO H STS HTS, NER 
DESCH Weste , MER EFS HRC E RERS. BOR , ERII A 
MESAS , MAFIA 23 T ea, 


GE 
TEE ( 588 , Cede MI , CERA). BIE 
HEIE, ESA LEIA A, ptn, SES 
na, Ti, ER LEE RERA : >>. TAS 
GEN 


List<List<String>>, 


SS eA a ZD LF, Aha LE PX fest 
ATS FAR , (EXE CR MERA MEAD Hess. 3X1JF4F12.2rHER 
HX BER. ARTE, UNIDA “ESR BRE auer" AYIA) 
mA, FAVNE BHT AESIPythonB9. E FAB XBIIRITAFAJIA AD TEs. 


MEG SUISSE (island language) TAÐ 

A MBb A “abo” WES , CH Sab ES PTE , Fan 
ZE JAZ LINA. (GD D ML MES Cru temp later es, 

JI T GRIS REB , EMIR ANANAS , 81164412. 3P 


IM. 





Ea , FRIISARIEXMLAGE , FBANTL RES — XAML A23 SSA MES. Cæ 
—MRYRIPIS , ÆR TS SMS STEN (KIL) Hen A VK axis 
AD NT ASIA ESBJERE, LARZAN (BJRNIBSEASCITIFX5., 


(EARS , Sl TE Te >J e RII PESE AE Ti) A DG peers EASIEST 
HILD, KINNAR TRE REE , TET S T Se S ABIT. 





12.1 HAAS A BIB 


AIS EEA aa SIA, ENE E JJ EA EB BUE Hae 
Ho. (Gre J — NER, GUTT ERR RII SH Ta] SA 
Æ ` SASL. ENSANSE, el nr in SHA 
A, TERNA BÆRT, GIRO , 6.4756ICymbo l R ASA AD tas 
skipZAS EE APRIRE, 

examples/Cymbol.g4 

WS : [ \t\n\r]+ => skip ; 


SL COMMENT 
"fe" ¿EY "Lg" s Skap 


PENAS F. ANER ÆRES NVE , DIRI ARÐIN E RI 
as. F JA, URRI ERE NE E E VEDI PL IL VARIES Esa Déeg, , BD 
NL SDT RR PALES , DICH IST REA. IATA NER : FÅ] 
Ae EE a AN re bol], XE 
ATT Sree FE 


1.18708]; SEE 


ANTLRBUREIRZ Se EE Ellen ED ASIAN IIA TAI , ER 
AFSKAAL ME. IBERIA FREES. ANIM Tea] RTS HR A 
ANIA , CommonTokenStream im A Tree RT Mee. CC 
HB[B] , CommonTokenStreamfrea T [sinl AA SAS , GE TT 665 DUSTXEHJ 
IBI RTS BUI ENA. E12-1MComnonTokenStreamfYA EET f — 
(ESAT Tas L PER TA FN BEES TS. 
Il 
UT C( o TR Tg Jam 


182445 RS |: 0 1 2 34 5 6 7 8 9 10 
Él12-1 JPRS CET éi SESW TE 


FRÅ JA LI FI EIE A Sea SIE A RIDE , MERA SA 
FEA AOE. 


RAF , ETRE AMABA RR T. 


JIS EXT AVA al AA FE ial AD tara Y channel (...) , BANJAILUBIFIZAS 
FAAEA. (ou AEE Sn ZE ON C Vimp ol EZ , HERA lave 
2, TAFFA REAL, ME 12 -2Fr75. 


az M 
Pi. 
A 


/* func */ _ mn 
void flint i): a \n In |iB81 (mr 


IAG SAS |: 0 1 2 34 5 6 7 8 9 10 


12-2 EE GES 


lexmagic/Cymbol.g4 
WS : [ \t\n\r]+ -> channel(WHITESPACE) ; // channel(1) 


SL COMMENT 
'//' .*? '\n' -> channel (COMMENTS) // channel(2) 


= ÆWHITESPACEFÐCOMMENT SSF FÐ A ede. 


lexmagic/Cymbol.g4 

@lexer::members í 
public static final int WHITESPACE = 1; 
public static final int COMMENTS = 2; 


ANTLRiSchannel ( HIDDEN ) Zfix73jJavafVfid channel=HIDDEN , EjáLexer3 Hj 
BK channeliZÉ/J#HIDDEN. Frie) LM FBEERISTPTABJJavataiRRHEZJ 


channel ( ) Tanay. 


UA , CERS HL guia LE, MS ESE 
E, BBA RTD H HT T SOA EL. 


-? $ antlr4 Cymbol.g4 

> $ javac Cymbol*.java 

-? $ grun Cymbol file -tokens -tree 
-? int i - 3; // testing 


=> Eo 

€ [@0,0:2='int' ,<10>,1:0] 
[01,3:32' * «24$ channel=1,1:531 «-- HIDDEN channel 1 
[02 4:42 '1',«22»,1:4] 
as Sas "^ * «24» channel=1,1:5| <-- HIDDEN channel 1 


lG4, 6:6="=" «li», 1:01 


[@5,7:7=' *,<24>,channel=1,1:7] <-- HIDDEN channel 1 
lab, 8:85 "3" <Z3>,1:8] 
[07,9:92':^,«13»,1:91 
[a8,10:10=' ',<24>,channel=1,1:10] <-- HIDDEN channel 1 


[@9,11:21='// testing\n' ,<25>,channel=2,1:11] <-- HIDDEN channel 2 
[@10,22:21='<EOF>' ,<-1>,2:22] 
(file (varDecl (type int) 1 = (expr 3) ;)) <-- parse tree 


ADM OBATLIEM , DORA TRE VENT IEA, BD , BÁ 


JI NTRAAT IA ests. PK, RSF STE SAME ru e 
BE Eet 


2 VIR Ey iB 


Jr SF EM AER ole) RAID, IT IS MBA NT 
TÈS , web KD lee DÉI ZR, HCAS... X Nie. BO, XJ 
F RAIN : 


lexmagic/t.cym 
int n = 0; // ÆM— NT EU SS 
int i = 9: 


FK FEBER : 


yè ENTITE Sé 
int n = O; 
int i = 9; 


Fèl JAJEAARKE(ERTokenStreamRewriterE Bis AF Si, 4.55 Æ 
ERA AP PASAJ LE, TK HIE SR H , EAE PSEA MATE 
ME (URBANE) , RIE T + Gle IR MaS ZA. Nilo NAA 
CommentShifterBjCymboli&iEA T SI ES , iu J 73JShiftVarCommentsÑR9lll 


lexmagic/ShiftVarComments.java 
3 147 public static class CommentShifter extends CymbolBaseListener í 
BufferedTokenStream tokens; 
TokenStreamRewriter rewriter; 
- /** ERE Ð Sn EN TokenStreamRewriter 
5 * (ZF Cymbol J AA TMN AD Na < IB) 
" +f 
public CommentShifter(BufferedTokenStream tokens) í 
this.tokens = tokens; 
- rewriter = new TokenStreamRewriter(tokens); 
10 } 
@O0verride 
public void exitVarDecl(CymbolParser.VarDeclContext ctx) { 
Token semi = ctx.getStop() ; 
15 int i = semi.getTokenIndex(); 
List<Token> cmtChannel = 


tokens.getHiddenTokensToRight(i, CymbolLexer.COMMENTS) ; 
if ( cmtChannel!2null ) í 


Token cmt = cmtChannel.get(0); 


20 if ( cmt!=null ) í 
- String txt - cmt.getText().substring(2); 
String newCmt = "/* " + txt.trim() + " */\n"; 


rewriter.insertBefore(ctx.start, newCmt); 


rewriter.replace(cmt, "|n"); 
25 } 


FASIAM E texitVvarDecl( ) "B. Bic, RIMES ORIO SANE 
Es Nå ( 21417 ) EET] S KE ABA. 51741800045 | 
HADS AMY COMMENT 1815 PARE AAA RTS. (En, SM VE 


TE HHI (MERE , RIG 1977 MSIE CDS LE. NG, E 
(VS AREAS KUSH , 2A BR FH TokenStreamRewriterf E A SE 


SH ZA (2317). Sek, EVRA ERTIES (582411 ) , 183 


FIFE. 


Je K B BTT. IS , E T DC DIER , FA AA 
TokenStream-Rewriter2SIgetText ( ) HÆRS T BSAA. 


lexmagic/ShiftVarComments.java 

CymbolLexer lexer = new CymbolLexer(input) ; 
CommonTokenStream tokens = new CommonTokenStream(lexer); 
CymbolParser parser = new CymbolParser(tokens) ; 
RuleContext tree = parser.file(); 


ParseTreeWalker walker = new ParseTreeWalker(); 
» CommentShifter shifter - new CommentShifter(tokens); 
» walker.walk(shifter, tree); 
» System.out.print(shifter.rewriter.getText()); 


REEMA : 


$ antlr4 Cymbol.g4 

$ javac Cymbol*.java ShiftVarComments. java 

$ java ShiftVarComments t.cym 

/* define a counter */ 

ant ñ > Us 

int i = 9: 
ats, URK UA T SAY, MIHSTIAAMNGENSJE , AKA AA 
Blatt te, AN “intn=0;" , BORRADA SOS, AR SIEHE 
ATT] HTS SENSE, E Tt TSAR SAS 
MARA AR, 


12.2 FRXBRANA APS 


FRIZE NIF “Brown leaves in the fall". CZARA, AARFEM 
PORE. URIS MAIS , DEI ETER BAR, (BE, Y 
FRFKIIEHIRTE— ane Brown T , (DD MALERE TAGS 


T. “Leaves” BASEL ahis, (Ek NEISTE). AASE : 
+b ERSCIEXEBSIB] , ROT (0) BEATER ARIES) , TALA 
ED, PARK LAA FYRRA PATEL, EPR RAD AAA 
EEN 
SUE ENN IB HERESIES 


Dat, Sou Jti] LAS SS See ES AH EAS , IO EE 
XUAXEHJFUNCTION NAMEBLTYPE NAME ( XY "Brown leaves" IXRFAIMIN , Æl] 
TST TERI HR ZAPSHRJADJECTIVE NOUNADPROPER NAME VERB). 
AEN , IRA HARI I PIERIS IA DATES DE, ISI gr 
aa peng SUN SICA ADS. DÆ SELAA TI HAGAN 
FINNE , MEAN E KANBIZ TEAM RANA SA AL 


RUNER ` AD TERIS km 


HR BARA beer Na ES DMT 
sar] LANE ZO reden SE Uee TS. AFFIRMS EAD 
SASSI. 210, AS SEANTLIBARES TARA , Dart p Es 
AIBA Mt ISI E PA TAF aS CARRE LLE HHS rr ae, XX 
SK, MEA TERRENG TAE FNRI Z 80 , WADA ES te 


SF LE AAS 


IRS BD F , BA JADEN ETEN AST Tali A AE Pe E E 
SHAE. ENDA, Eel PRESS TE RMA AL. 


FADS TPN rer BE El M. RIISE AAI "REF 


URET EIMMART" (Ale. 


TBR NSS LETS NAAS. RIISE ME av arm, 


CRS NT Deet , (Dr Ee, 


ERDAS Fe SIT SSES RRR, SUE Ad T S IE rell, fè 
ISZIK PythonB95718 (physical ) TE ( logical) 14447 
fi. BLATT IMA SS Ita oa Se lp] M ERIS NARA. 


1. KES (EAR 


Te fele 5 JINI bíl AF Re E RAY EZIAnIRAHNEAB. Æ 
Fortran} , Zu T8] Ad S 2s lAend-gotorif/whileBgfVa3. CHEW TERY 

Language-Integrated Query ( LINQ ) DJBEtZ(H f XÍSQLAIS F. SOLEMNE 
REE from , (BÆRE LAE fS ron (FÐ E$ : x-fromewhere ; , XÆ 
—NXBIK M BRA, MIF P ENS), Dit rss AMIA from (FRA 
fJ. AEF , IMANEN Te A VK TEATR. (Dat SABES 


REP AT E res , æKEYWORD_FROM , EID, 





FKA TRI LAE PARES X o ASS E BMS AD 
realen br HJC NS A E FX 
AAA id, AMU LEIDA (ERAS. SB MÆTA SIN D DI 
{PIMA , ARK Mt Tr esn Na Et) ATAR FRÍ T BU : 


keyIF : í input.LT(1).getText().equals("if")}? ID ; 


IKE J 20280 FRELSE T TE RR, TRIN, KAÐVU TAÐ, 3 
TABA MEE, EM Monsieur Parr , (BHÆParr yg part 
nj] “to leave" AYÆT AMES ESTE. FURIA FARGE 
KERR TS. HER. 





A NB RE SI I RKEEZ Bots 


tH: "Si six cent scies scient six cent saucisses, six cent six 
scies scieront six cent six saucissons.” GD BAT sS BES 
i], BSUS, AM, MEHRI , 5 SIRSE ERR: “See 


See saw, see see see saw, sawcease , see saw see see seeron see saw 
see sawcease." &WxEjNGEegLEE: “If six hundred saws saw six hundred 
sausages , six hundred and six saws will saw six hundred six 
sausages.” (ü[ReeejB aT tasot kA , FDA GOSS EGO REG ) FE 
HEASFiJSi, six, sciesfüscient/ = LF Bl. ÆRE PE FE gg] 
548, (Seele , Dread ( HER ) Fread (IAH) | 


(Gu Dr ES ABA , AnBg(RE , KIR! SER AL ( WISER ENS 
fè , #ëfEPredKeyword.g4rRëÉë8 F TEE AES EW BRA EKI VAIF ) , 


FRÆTTA, BÆR IS REGADI | SCHULZ "if if then 
call call; ” Déier A : 


lexmagic/IDKeyword.g4 
grammar IDKeyword; 


prog: stat+ ; 


stat: 'if' expr 'then' stat 


| "gait, mg Tei 

| Re? 
expr: id 
ER i ‘af’ | “€Eait' | "Shem | IB ë 
ID : [a-z]+ ; 


WS : [ \r\n]+ -> skip ; 


(SUE, HAVS MAA ZA IDAS | BERA f XESGZAMUUidBgs|FB. A 
RRETAN FEAT NAAA SR clas , INNES Tide 
RTS (&T ERX—T). 


Filis IDKeywor ERE : 


-? $ antlr4 IDKeyword.g4 
> $ javac IDKeyword*. java 
-? $ grun IDKeyword prog 
= if if then call call; 
=> Eo 


UNE 12 - 3PT7 CER HIS ED AW EE, BHP fs T call Hele Stim 
FE. 


prog 


stal 


O 
e br 
Be š in 
a S r 


if expr then stat 





if Call 
Bl12-3 HARAN EAN 


FR P £ I 


CX MAAR , lr A AS SARA AAN 
NE ST. NK , RAS 


BER MER : AD ee MES MAS HS DINAR. 
2 JERARCA RAI TE 


BR aaa FOIA : EE Mu BILE , ADN As ol 
Reh ULB ca AS. STARS AO TRAMA JAR. BIRD , WFC 


SAPAN , Big Prest MAA Delt. MERA MAS +=. 
ATO | Bl JUD — EME. 


fEC++rH , WI TT BOXEO ERE DERES , WIKIA<B<C>>„ FHWA 
TRIGE AIMAR : ABO», IEA lr TE NAIESIZIA 


HABE >. LUST MAA KE ES AS ETISK 
n. 


ENEE SS , RESA tÆ: SEAN TM >A 
MISA, MeN VAS SEn, eu LIF. E RT 
MBR. BUZO, HER eS PRS FAT AM LALLA NERIES , MIF 
B DÉI EI ST. aki F4. 3157hB9JavaiEiz , RARUS SJ 8 

ASES ARA ES x. CAS e AWA S SHARE FAA 
IBA : 


tour/Java.g4 
| expression ('«' '<' | '>' '»' '>' | '>' '>') expression 
| expression ('«' '=" | '>' '=' | '>' | '<') expression 


UI IS A DREIST. RAT Tas n] YT ARNA S. 


= $ antlr4 Java.g4 

= $ Javac Java*.java 

= $ grun Java tokens -tokens 
= 1 = 1 >> 5: 


X [@0,0:0='i',<98>,1:0] 
[@1,1:1=" ',<190>,channel=1,1:11 
@2 2525'-' «255. 122] 
0Q3,3:32' ' <100>,channel=1,1:3] 
@4,4:4='1' ,<91>,1:4] 
@5,5:5=' ',<100>,channel=1,1:5] 
@6,6:6='>' ,<81>,1:6] «-- AT ">" 112445, MAIER '>>' 
07 ,717="3 ' «Bl», 1*7] 
(8,8:82' ',<100>,channel=1,1:8] 
Q9,9:9='5',<91>,1:9] 


BHL DEE ZENA Sin : 


= $ grun Java tokens -tokens 

-? List<List<String>> x; 

=> Eor 

€ [60,0:3='List',<98>,1:0] 
[@1,4:4='<' ,<5>,1:4] 
eZ, 5182" List” Bb», 1:5] 
[@3,9:9='<' ,<5>, 1:90] 
[@4,10:15='String' ,<98>,1:10] 
[@5,16:16='>' ,<81>,1:16] 
(66, 17:17" » <ol>, 1217] 


[@7,18:18=' ',<100>,channel=1,1:18] 
[@8,19:19='x' ,<98>,1:19] 
[@9,20:20=':' ,<77>,1:20] 


[@10,21:21='\n' ,<100>, channel-1, 1:21] 
[811,22:212'«E0F»',«-1»,2:221 


REISE p EXIST EBERT T , tl TESTO Ez CH RA SAA. 


-? $ grun Java statement -gui 
= i = 1 >> 5: 
=> Eo, 


= $ grun Java localVariableDeclarationStatement -gui 


= List<List<String>> x; 


=> Eo, 


18112 -ABTZRHJPATRISTA AU TAR PAD Sl EE s T at ement TU 
localVariableDeclaration-StatementfNN| ERFARE BARE SEI), 


[s 113358 List<List<String>> x; 


statement localVariableDeclarationStatement 
statementExpression : localVariableDeclaration ; 
expression variableModifiers type variableDeclarators 
| | bol classOrinterfaceType variableDeclarator 
expression = expression pa 


List typeArguments variableDeclaratorld 


| | Š” echten > X 


primary expression > > expression 


i primary primary | 
| | type 
literal literal | 
| x classOrlnterfaceType 
integerLiteral integerLiteral p "Se 
x x List typeArg uments 


d typeArgument t 


type 
classOrinterfaceType 


String 
ÉEl12-4 Z2ef& Ee KEN 


SABEN EA EE A RESINA NIE AS Bala ES 
SHIA San >>. ASA ME, RIIJALAÆÐAHTINGNIJ , 
E ÆRA , HAST >A SHS ÆR 
SBAI. FRED AEP EFM ia ES AR 
AMRISSITAJIEAlE. Ha, CSI MUERA SEAT TAN TU 
( FAD ERA RE ER LL, AN T LRIS ZEE A EA USURIS 
mi. FNE). 


It, defi JE el TIATA SBOE , VING RSA 
FSD HEIERI A. RA, PATS SST REAL F> , 18 
FEB BIFF FLEA ASE ATS. 


3 "ill JPythoni£7$3 


WFARAMS , Python ARTE le TD AAA. fEPythonrB , 492 
LERS ERTMS. BAP EN A A TTT NES), FARLIGE 
NOMS AER ME. SIRI, Bl AA (TENK , Pir lpvtbonft 
ERE K mes RRR. DIS, Python ði FR Dë 1 AEA 732713 , 
an: 


NT HAASE AER? LEM SPy hon ñe STR RRR 
EE AAA : 
BES. ESAS HIRATA RES NET. 
LA , SEEDS si 2r e — MEM , Python SiR MBR, 
AL, (1+2) TAB, Ser. “RARA”. W 
R omg arts 

f(1, # F—PSZ 

2, # R F 


# BRITT 


kkr — siz 
3) # ER 


AA lebt , RESET LEE J NETT. 


PA NELS MEET AI LUER HIF ( N ) Ek NETT , DIGA: $—P 
DEBT LA? MEF TT APEL RR LE ARES, CAGE BRAY TEIR 
IMPERANTE, RRMA BRT Se 


REKA , BE ARTES, ANOIMAS STA, 90 : 


1+\ 
2 


BARRIDO ZA RRA, BE “DET... AIRSHTÄÆR" IIT , EV 
IRI TIFLAH EEFE. 


TREAT RAGE ` Gr elle E E HR ANERE 
Borg, CL BITS SII TA, RATA , SAD NT MEA e 
DIS rr, REKA S, EPH TIIRI Py thoni TAR 
AYERE ie Tir E RAZE HSH TIANA. 


1210 EXA, LIÐI S Ral RAY Python VESA , C Reu LOT 
(SAAS PARAL. ESAS , LST T NE] TRAIT. FII 
EMGANN : 


lexmagic/SimplePy.g4 
file: stat+ EOF ; 


stat: assign NEWLINE 
| expr NEWLINE 
| NEWLINE // ZRT 


assign: ID '=' expr ; 
expr: expr '+' expr 
| "Lk" expr ')' 
| call 

| list 

| ID 

| INT 


call: ID '(' ( expr (',' expr)* ji ')' ; 

list: [' expr (',' expr)* ']' ; 
z RRMA ER, ERA ZG SJ LESSIVISRJAAA, PUBOSEZXRJINTAA ER 
BIJ, HØR, HES Stars , IRAE : 


identifier ::= (letter|" ") (letter | digit | " ")* 
letter ::= lowercase | uppercase 


[S FBANT LRAICAE SAR Fi : 


lexmagic/SimplePy.g4 
ID : [a-zA-Z ] [a-zA-Z 0-9]* ; 


la, dee AE lU Er RARA, LLK SSUUBORRTTTIBJARA , fe 


NEWLINE TAF SSL STE ATT NT. 


lexmagic/SimplePy.g4 

/** SITT */ 

NEWLINE 
" i | p" ? I n I 

/ 8: (e te Python FEM] * / 

WS : [ \t]+ -> skip 


JI f &HBPythonBJ43;3ERE , DOE ege SEE DR ER EAR T ST HE AL), 


lexmagic/SimplePy.g4 

/** DAGER. READLERIRITIF, AARNES EK ABA es */ 
COMMENT 

'#' —[NrNn]* -> skip 


PAJA SE RU RINEWLINEARUAREESPTESBSSRTCITAE, [815 : 


= 3 # assignment 


Bet ET E— "T UM BS S) FAIR— NNEWLINE. 


HUEL EAT RS ART TAR f. AILERA AeA Tea. ui] 
MB f FMU , VAC ER ARIAT SAB , TRS SIAR. 


lexmagic/SimplePy.g4 
/** ZU SSH CERT PN. RENA SEERE RSHA, 
RARE 
či 
LINE_ESCAPE 
Lutz "LEIT VA sè skip 


LES r sa = S ll DASHA. SUE, RIS , SA TE 


RES AMAT. KARER GE Se 791GNORE NEWLINERSiRZ AAA , E 
DURCZS(LINEWLINERS#2474 , HE, WERT SSH, WEAZ. HÆS 


EDUCA AAA RR) FERME, KUE —MENFÆRKTE 
ll. rett reg EE NHE nesting, mia SAS 
BESAS, |ZEATE , FUMA AE H NU FÉJIGNORE NEWLINE : 
lexmagic/SimplePy.g4 

/** PEE (..) KÉ [..] PARTNERE */ 


IGNORE NEWLINE 
'Ir'? 'In' {nesting>0}? -> skip 


IEA A SES ENEWLINE Z ET, XE, SAE ARN , lr = Haaa 
VDS Oo , WeHEIGNORE_NEWLINEAMWAY, Feta LUA (nesting==0) ? Fl] 
FEDSTENEWL (NEO SE Fl (FERRIER. 


PERIS MESH, e]: IUS ERE (ANDINA SECO 
5). 876, KIRSTEN IAnestingZE, 


lexmagic/SimplePy.g4 
(Qlexer: members í 
int nesting = 0; 


) 


BER , RUE BES BATES , H muiigknestingBgfB. WFA 
AMA : 


lexmagic/SimplePy.g4 


LPAREN : '(' {nesting++;} ; 
RPAREN í ')' {nesting--;} ; 
LBRACK S [' {nesting++;} ; 
RBRACK | 4 THESTENG == 7 | 


RTE., BIÐA SURES SRE DE SAS. 


AU, SER Fei SC SAU, 2 ) CAFRA LACIE, SIS TRS hG 
WEAR. TEH] TSS. WRT TA AS R T K AE. 


“RA zi ZIP y thon RTA T S N L TSTS pH] S Gr T Ta, ` DIT 
ANS. Ort. REDE RER ART. SHAY 
EES Ser DEI, 

lexmagic/f.py 


# Ji 
Til, # s= 132 


2, $ B_ 24 
# REA 

3) # E="S% 

g() # ESASER 


RAMA RIGA rel S ACFHHJNEWL INEXE f >= SE 


7JN . 


$ antlr4 SimplePy.g4 

$ javac SimplePy*.java 

$ grun SimplePy file -tokens f.py 
> [60,8:8='n',<11>,1:8] 

181,9:9=*F*,<4>,2:0|] 

[02,10:102'(',«6»,2:1] 

DS, 11:112 T N 55,232] 


164. 121 12æ" - T pa la 233] 
| @5.29;:29="2' 455 452] 
[06, 30: 30s' ;' ,<1>,4:3] 


[07,80:805'3 ` ,<5> 6:2] 

[08 ,81:81=") " ,<7>,6:3] 
[@9,94:94='\n' ,<11>,6:16] 
(010, EE EAR <li>, 710] 
[@11,96:96='g' ,<4>,8:0] 
1012 IPS? 6 Bill 
[013,98:982') " ,<7>,8:2] 
[@14,108:108='\n' ,<11>,8:12] 
[@15,109:109='\n' ,<11>,9:0] 
[Q16,110:110="1",<5>,10:0| 
[@17,111:111='+' ,<2>,10:1] 
1015, TI TAS" 2° 855, 11287 
019, VISTES" ¿25 TINN] 
1020, 115311683" 859, 12301 


Y Y 


Y Y 


A» [821.119:119-'in^.,€1I», 12:17 
1922, 12921192" «EDF»"' ,«- 1», I3:2] 
Sai, CE EIÉBIRPIAGPSUCPASINTNEWLINEig;ARES , (HÆf.pyXx 
HR ÆT RT. TETHYS] aTh as RV HHR Sep yy RTT. Sgr 
BySnE12-5Brzm , RATA CARa Au. 






ww 


—— a N k. ð SS, 
stat stat stat stat stat stat «EOF» 
in expr n `n expr in An expr n 

call expr + expr 





1 2 3 ] 2 
12-5 EE ANSATT TOS 


FR NTH Æ— VÆTT BUDA TERA VES) ( stat ) „ B= 
MEANA TRETEN., HR MATAR EIS UC, 5ER 
Python#FfFESIA17f.py (REALEZA ( ) Me ( ) EX) AL, f.py ÆRA 
Pythonf ta. 


EEXF RARER TIA SEAS BAWL RER PG, KEW RÆ 
TESCATERY , MAFIA NI FRIIS SKATE. FEN FT RUTA 
XE ` RAPE e bell IR, CU SAL LCD, 


12.3 FRA PAIS 


IZS ALE , ZET TTG DIE AÐAN FS — AES. PRO, DOT. CSV, Python 
Fl Java Fë Rea Ee DIV. AL, AEP RRA, Bo 


AI A DI SSES bað BSc PHS) EE], FRA JAR FAST 
WAA (island language) , #E(#HMBSIE (island grammar ) KITE 
fl. MESAS BliaástringTemplatedILaTeXixtEHJEs x5 EIES , ISI 
ML JR. FEXML ZAFER , ZERO (L ASIR AOSSCHRKA A Bil JA DAS 
( HFEXMLIRE ARREA , Hea LAPRXML AF TE [archipelago 
language] ). 





E EU IE I ee BN Tei AWA. URNES POMAR, BB 
Amita UAE MADE, MCSA EF > MIRTA 
IDE EC SAMA IMT er | ABACO ea MERA "SEE o 


SE As FN ME ES 
T+ TA TRAMO Má HTS SES, EN—TDR, RIZ 
IX PAN I IS — P ERIEHJXMLISTA T res. B75, PAIRS NDI A XML 
Hy "SEX FRIÐ "MB". 


IEXMLAVR ET EE AI , FINESTE ANN RAS — MEAS fit 
Aa, EAR ZIJAJE RANA. (GEET EE 82.23 65 ES ll 
MERD , (lge Es ANS C A ANS Xx] EUH. fl 
AN, AF MN<name>John</name> , ZET JHA AREER John, 


PUPA RAD Se, 7063 AHD XMR , Ce NARA ala 

= , AR RUH S] JA EAS. AFARESK LAD He, XS 

SSA HUSS DL Bins. 8, CODATAK ELIN EB MA (NE). 
lexmagic/Tags.g4 


grammar lags; 
file : (TAG|ENTITY|TEXT|CDATA)* ; 


file FFASSSUEXMLAYISILE AEB E RiRSIXML PISA Ss. 


HI LER EIXMLSCAE , ZET) AM a SR BE T ei), MARNE JS READ 
TEXTURA, EEPUPOEEASBSTEIRIPIZ. 


lexmagic/Tags.g4 

COMMENT : '«/--' .*? '--»' -» skip ; 

CDATA : '«![CDATA[' .*? ']]»' ; 

TAG : '«' .*? '»' ; // ONDERE BENS Ja 
ENTITY í å oe Ý g 

TEXT : ~[<&]+ ; // BR < FO & ZINERA) 


EWA EF y ".* 2" FASE (ELIS. erop "DSE RE 4 
7) , 52—APAE , 3252/2 Iaa UUV ALL. 


TEXTAL TB ANA, REGINA AAA ARR ATRIA]. FJES 
BARBER "€ RE "-[<8]+" , AMANTE, TEMA TEA, CMEA 
BIIN. AITEXTAA “.+" ENANA, PLAZEA ASLE. 


jx ER EFAS MEE BARK RED še, 22.3 PRAISE) , ANTLR A 
DY SS I NED iaa KF CTS SS EDU, GRO , TAGE EDO 
I5 SES , MY OE TiHFOCDATAK IE. BH 34i JHJCOMMENTT[ICDATA 
AANER, TAGAN BEL ROSE ANN Z BC TD LA RIT <. 


mÐ Ða, BONE , XMLATIFLA "---»" BRAVE ANG “--" AE. 
(ERRATA AD pne SBT , 4E JR] AZ SAAR ESS ZA , SHE 


EWA. 


BAD COMMENTI: '<l--' OG '--->' 
{System.err.println("Can't have ---> end comment");} -> skip ; 
BAD COMMENT2: ` '«!/--' ('--'|.)*? '-->' 


iSystem.err.printin("Can't have -- in comment") ;} -> Skip ; 


MS, DEE, KNEE NAS KU OAT TagsiBiA 


ME, LIR AE BRATS XML TRI RM EE E Ef A B$ : 


lexmagic/XML-inputs/cat.xml 

<?xml versionz"1.0" encoding="UTF-8" ?> 
<?do not care?> 

<CATALOG> 

«PLANT id="45">0rchid</PLANT> 
</CATALOG> 


FREIA , EAS grun3k#JEDISIIZAFS : 


$ antlr4 Tags.g4 

$ javac Tags*.java 

$ grun Tags file -tokens XML-inputs/cat. xml 
[Q0,0:37="<?xml version="1.0" encoding="UTF-8"?>' ,<3>,1:0] 
ISL. 38 R= XB T ,<55, 1: 38] 

[a2 ,39:53='<?do not care?>' ,<3>,2:0] 
[03,54:54z'NXn',«5»,2:15] 
[@4,55:63='<CATALOG>' ,<3>,3:0] 
[(@5,64:64='\n' ,<5>,3:9] 

[A6,65:79='«PLANT 1d="45">" ,<3>,4:0 | 
[@7,80:85='Orchid' ,<5>,4:15] 

[@8 ,86:93='</PLANT>' ,<3>,4:21] 
[@9,94:94='\n' ,<5>,4: 29] 
[@10,95:104='</CATALOG>' ,<3>,5:0] 

ALI £65: 105z “V ' 55,5: 19] 

[@12 , 106: 105= ' <EOF> ' ,<-1>,6:11] 


(EI LESCH T XMLYCPE , HBc APM S Sa T HT] A, (HE , THX 
(ssl paT A AA UTERIS E, 


EATARRA ERICH RTS 


ISAZA LE ARIES. MN, id="45" CEERSSAMXIXAE PI , 
BREA E NAILS. ÆRMERNE , Fl ÆE XML (ST TESTE D 
TFASSFHASISIBSAAAUETCTUURO, ANLTRIEB "lm (lexical mode) , OPE 


AT Nate IBIAS RIC PUR (SI. ERT | SITE SAR, A 
AE ROUT ETI ASF XMLIBIA , RA, MRE ZD DIZH R SDT IRO Z 27T 


Tras. 


VARICES Mal T8823 LST RAD TRE. IP aS TS [Rd 
HAJRIN RAUCH AS. — TS Ren TIRNAR T ERE ke 
Bán “BE”, CHS RIRTIIXKIENMIR, MURES. Pa , te 
zB A AF aA áar LAN SCA PSHE , TURRIS EE 
X. 


EI Fl Joc NM AS IN 
DE. Fo Je FS ARE MEAN AI NET DES AAN 
8. SAD Nestea NAMES, GM SURE (BEAR 
IV) HPA Tesh TRR. RAD YTRI PÆL > 
NR AA ND TR Rist Ss. DSI E 
URAC IAAL. RARUS Fd Y LAR : 


lexmagic/ModeTagsLexer.g4 
lexer grammar ModeTagsLexer; 


// BAMSE RASA ( HERB ) 


OPEN : '<' -» mode(ISLAND) ; // VRE] ISLAND FE 

TEXT : -'«'«* ; // IV SSR HT Y AN 

mode ISLAND; 

CLOSE : '>' -> mode (DEFAULT MODE) ; // [Hå] SEA È 

SLASH £ 27! + 

ID s [a-zA-Z]+ ; // MARE HAY ID HHRMA BAD TES 


OPENRITEXTARUU (FEM NEP. OPENA , (EIÐA TESS 
model ( ISLAND ) KURE. Zia, BRAD TES Liebl T SL AND, RAR 


HILLE. TEXTIL E ER STH. AREA ZAM PRES skip 
B , ALLA ARNA SRS VDAC Ail S TEO TTS. 


JEISLANDISILHH , AVA tras ULB >. AIDAS. SADA, E 
LCTO SO Dee , IST EH LexerS8 Ayes EDEFAULT MODERA, IX 
Ri lak ADA SS RR H A. 


MITagsi&rA— , RIDE AHJXML ISI f EX VA BAT reegen DLR HIS AN 
R. WT MEET. FANIA ER Y tas OU SR DU ACHA IZAYI rent NARA 
eg 

lexmagic/ModeTagsParser.g4 

parser grammar ModeTagsParser; 

options ( tokenVocab=ModeTagsLexer; } // f&RjModeTagsLexer.g4 DIS 

file: (tad | TEXT)" j 


tag : '«' ID '>' 
| Bee 2 dn ID Å sgp! 


EH ESF EKS HANE AE tokenvocabijtlfa, GERMAN AS MEMES 
TEST AEH, UNE EARP NHS ENES AFR 

H, BA, ASHES HAVA GOEN TELE Mr HANE GRAM El 
BØRN AF SKE, 


E NAL A MER HA EMI EPA ENS EITI. 


=> $ antlr4 ModeTagsLexer.g4 # miir, LA(S ModeTagsLexer.tokens 
> $ antlr4 ModeTagsParser.g4 

> $ javac ModeTags*. java 

> $ grun ModeTags file -tokens 


— Hello <name>John</name> 

=> Eo, 

< [@0,0:5='Hello ',<2>,1:0] 
(Gl pš p=* as" 15 116] 
[Q2,7:10="name" ,<5>,1:7] 
[Q3,11:11=">" ,<3>, 1:11] 
[Q4,12:15=" John" ,<2>,1:12] 
[05,16:162'«',«1»,1:16] 
[06,17:172'/',«4»,1:17] 
[@7,18:21='name' ,<5>,1:18] 
TT. sees 59 Ade 19227 
[09.232239 An 251123) 
[Q10, 24:23='«EOF»' ,<-1>,2: 24] 


ADT as < name SEJE TSTS (Selen lo, 2. 3) eB AH 
ER. Mita , SBI HRJHelloBEBEDUROISLANDESZU FBJIDARUU, (B 
Æ , Bloe hee eMe, PTA Hello RAE f TEXTI S. 
TRA RS HBZJeTUZBSISIA RES Hii ats ESO 
HIIS (TAS RN). 


FOI EEB AN rest kal N HELSE HG NEDE , BAD 
STE HATS ERA LE BARE baris. Ad, BADE Ee 
DEMIAN, UE12-6fF7R. 





i Ss... 
Hello tag John tag \n 


IN INS 


< name > < / name á 


12-6 TSS Bs HTS AD 


IBAN FME , 3884] JE RJ EARL), RAJA 
MEE MIA E. Gi, EDITA, muIESBRHEBTEBJPJERAUMERRAZSAXIS;A 
Val FHSESCHUXMLBSSAXSRTFVEI, ZE, BAN EZANÉ Y 017] XMLAV ab TUR 
5288232321 , tè T YAN AB Teste HI PERLER , PAR NGS 
— ^" EIEBJXMLIETE A88. 


12.4 XJXMLEtTTiISTA4 ATAN IB YT 


FA XML! TER PES VM DIE , TEJHIBTCJHJXML TS BU , RCI 
TW3CÅYXMLIESENX. FEE , ZXMLANB ((FABRANSÈE) BATH , FSS 
aA SAA RASA IR), AREAL Ri) RARE NEILL ICP AS 
AYR : < I DOCTYPE. .> MHEN. (DTD) , < I ENTITY AH , LA! 
NOTATION. . FS FEAH. 83, UME CET IO ME BI S) 


>, 


Tell TX EI — XM LANE KANN. MRR , RA] JLUSANSEPAIIEIEzI 
ARMAS ES PE.ANTLRERFID,. 


1. XML SISTER Td ANT LR A 1852 


RAZA, REA REI AMARA. AA, LEFT 
R FDC ON, 


document ::= prolog element Misc* 


prolog ::= XMLDecl? Misc* 
content ::= CharData? 
((element | Reference | CDSect | PI | Comment) CharData?)* 

element = EmptyElemTag 

| STag content ETag 
EmptyElemTag ::= ‘<' Name (S Attribute)* S? '/»' 
STag e "e Name (S Attribute)* S? '>' 
ETag pi= '</' Name 5? '>' 
XMLDecl ::= '<?xml' VersionInfo EncodingDecl? SDDecl? S? '?>' 
Attribute ::- Name Eq AttValue 
Reference ::- EntityRef | CharRef 
Misc ::- Comment | PI | S 


HARE SR EBRIO, ATARI AN. RÈ— MRFAI. zan 
AUR GAIA AAI GIF. FARIS ernst , SES ED) 
KEM EI (ESE ERRAT TUSSHJPJHBAHT. GAN, xfi LEES SU 
EJES (Processing Instructions , PI) , MUI S isl N ER ARIA 
MR. 


TELLER EL RASS RAYS ELE CAMS RAJZSSEBRJANTLRXGATB;ZA. GANGA 
Jr SWS BES —  BIANISONFACymbol BEC, , XML HY ld A 23 18358. 





lexmagic/XMLParser.g4 
parser grammar XMLParser; 
options í tokenVocab=XMLLexer; T 


document : prolog? misc* element misc*; 
prolog XMLDeclOpen attribute* SPECIAL CLOSE ; 
content chardata? 


((element | reference | CDATA | PI | COMMENT) chardata?)* ; 


element š '«' Name attribute* '>' content '<' '/' Name '>' 
'«' Name attribute* '/»' 


reference - EntityRef | CharRef ; 


attribute : Name '=' STRING ; // FXfIJAY STRING MAVER AttValue 
/** ERE RIC TB, S KARRY 


* FIE 


*/ 
chardata TEXT | SEA WS ; 
misc COMMENT | PI | SEA WS ; 


Ae BARREL JA EDU re ee, Et, MUDHRHJARUUXMLDec1 
RRÆLA T ERE (version, encodingflstandalone) , MEXA JAYXUN RENE 
PEI ? xml... ? PIGS. la, HAT a M TRD TES Se RES MHS 
SELEY. SPA, Sou Dol LST CDe SE ALINA , (EFTA (815 
IES 


prolog : XMLDecl versionInfo encodingDecl? standalone? SPECIAL CLOSE ; 
versionInfo : í input.LT(1).getText().equals("version"))? Name '=' STRING ; 
encodingDecl : í input.LT(1).getText().equals("encoding"))? Name '-' STRING ; 
standalone : { input.LT(1).getText().equals("standalone"))? Name '=" STRING ; 


ANT VESE, KNEA rr ee PE lo , X 
HEF Tat element MU FRÈ ter T (element LAA Dt ag INA 
ISRAR ) o Sei JAJIENA 23 T SRI aw T SASH (SEA WS ) Mir SIM FH XE 
Æ (TEXT) AL) ES BSAA Ss BS ( EZ BUE T 
FR, NSE MATS SCAB SFT BRAT EXT IBA ES MEHR). SÆRT, ABC 
BATI SO SHAE , (ARES CAITR , léiers eu, At, 
Cl IO , chardata £ -RGAN , MIE NAAS. MYEXMLIEART 
MNEDESATA , ERE BWEN, LIA EN B AY E, 


2 JEXMLIENLAFS 1 


1810 MAGE EET FAEN , 3364] Jio] LAF XAML 23 RR I o 


Comment = '«l--' ((Char = '-') | ('-' (Char = '-')))* '--»' 
CDSect = "«IICDATAL' CData "ils 

CData re (Chart - (Chart ']]>' Char*)) // anything but ']]>' 
PI "e "ei PITarget (S (Char* - (Char* '?»' Char*)))? '?>' 
/** IR 'xml' ZIMMER */ 

PITarget ::= Name - (('X' | 'x') (M | 'm') ('L' | 'l')) 


/** #NSEFEH, CharData FE HONORAR 
* CDATA KLER "1]»" WES 


+ FMP 
ei 
CharData ::= [^«&]* = ([%<&]* "Isi [2<4]*) 
EntityRef ::= '&' Name ';' 
CharRef re CER [0-9] ';' 
| '&#x' [0-9a-fA-F]+ ';' 
Name ::- NameStartChar (NameChar)* 
NameChar ::= NameStartChar | "-" | "." | [0-9] | #xB7 
| [#x0300-#x036F] | [#x203F-#x2040] 
NameStartChar 
: "i" | [A-Z] | " " | [a-z] | [#xCO-#xD6] | [#xD8-#xF6] 
| [#xF8-#x2FF] | [#x370-#x37D] | [#x37F-#x1FFF] 
| [#x200C-#x200D] | [#x2070-#x218F] | [#x2C00-#x2FEF] 
| [#x3001-#xD7FF] | [#xF900-#xFDCF] | [#XFDFO-A#XFFFD] 
| [#x10000-#xEFFFF] 
AttValue ::= '"' ([^«&"] | Reference)* '"' 
| "'" ([^«&'] | Reference)* "'" 
5 e (#x20 | #x9 | #xD | #xA)+ 


SSR ! Rer TRR T AAA, HØNS. Bl EZAYI 
MASA RÈN, LITA 2... ? RÈN, FOR 1612.37 "ER 
ARTE FR MBA AFS ALO NIF. 


ARNE POA PTE, RTT FE AUI e 
==, BONE HAUK SEIT AER , (BERNT UMASKINNHE 
IA. LIME, CIEN. TAER 
ATRA : 


lexmagic/XMLLexer.g4 
lexer grammar XMLLexer; 


// SAVA xU: man 
COMMENT Å ef" ,*? '-->' ; 
CDATA : '«![CDATA[' .*? ']j»' : 
/** EFA DTD, SSI <!ENTITY ...> 

* DSLR R V LMS AH <! NOTATION ...> 


Wi 
DTD ! "er" CTS "es -> Skip ; 

EntityRef &' Name ';' ; 
CharRef '&#' DIGIT+ ';' 

| '&#x' HEXDIGIT+ ';' 

SEA WS : U | £ PPY ur; 
OPEN : e" -> pushMode (INSIDE) ; 
XMLDeclOpen : '«?xml' S -» pushMode(INSIDE) ; 
SPECIAL OPEN: '«?' Name -> more, pushMode(PROC INSTR) ; 
TEXT : -[«&]* ; // ERUERA < FO & ZZ NIS 16 (VF 


(ik: BlJavarBBgchar, —— 8 ) 


PNAS OE I RARA Deler Siu, BUCOMMENTAICDATAIAA 
198. BA, KILA FAA TIRA! EKA SAREEN. TE 
AGI , Set 42S Oe. £ KR EÐU), HALA SHS LOSS 
Mao. Base TEXT, EE B SLA DTE WORT ZINAJYNESBAX 
A. CSI TÐ ARI "else" 


SAS 
X. , ffs purer EAR SIE MAA DARRO, GG OP ENI TERES 
TIE. FUNKER f modef6 HJModeTagsLexeri&iA^[e] , Fells RAE 
pushMode ( LAR fe tzesBpopMode) „ — Die FME, “ARE”, TAO TR 
BILL REIER "Ue | Mime) "HÆR" MASEL CEREK 
TRUTHS Ha L SEG, TOKUNI AE. 


RE EI MUA ? xml... 7 SARZAIFHANK 2... 7 ANRE 


S, ASFARAANFB OBS MENTE? xml... 7 > RSE, iE Bee GE 
[E] —XMLDec1O0penta AF SAFUJIREIINSIDETRSiRIL, ZS E, BEN 


Sess. SPECIAL_OPENAQM ULH ? ... ? > T SHURE] 
PROC_INSTR#ext (EE SS). IBB T ES DBS] nr AS 
more , tår Salige tt MN NAAS , RMA SÍÐAN Af 


SHA, 


-A 
EE 


>4QE-JPROC_INSTRJJNJHRJ , FQ Jii IGNOREZIIIJ , HARE BrE HSS RT HU 
+Æ te, BHU TTS CHARS ?» TILE. 


lexmagic/XMLLexer.g4 

mode PROC INSTR; 

PI Psi -> popMode ; // XM <?...?> 
IGNORE -» more ; 


NEVER 7 xml... ? >K Z AN «?'.*2' 2 >" WBE SAI AIA, 
SPECIAL OPENAURItGSESZUUBU« 7 xml , (BEH FILER , XMLDeclOpend WE 
(SI TH RAR, PED12.35rRBS9i ie, AU, RATA'.?'.#2'? 
> "ANOU, AJECEPROC. INSTRÉSSUFPAPIBSEITABBJSSIBAETI ten, 

Hr? '.* ? ' ? »' DORCAIS RES ISS < ? xml SIES , PALATES KA 
= TURCZIXMLDeclOpen, KTS 77112. 25 F “ERC SEA ME” EBAY 
ÅGE TER ULL T> MEAT GEIER 


HER , SPECIAL_OPENS|H T Name, ME FIZE DEWAN. Cl 
FRU Ie RITISH TN ST DERS, HOUMA A Tes ABIES 
Løn] AS. Alt, AAA MEA GESTA. AU, = 
NS A o E) 


free, 

Bla MRE INSIDE, Cl UN HRS CA , UV : 

title id="chap2", center="true" 

ines AW ial AA ES OEB f 5.31: PRI : MAARA , SIRS SHER. 
BIND , —SCB BAe ADT eS Bele SEAT 73S] XML PAJ EET RIZ RES 
(4. 

NS FME, : 


lexmagic/XMLLexer.g4 
mode INSIDE; 


CLOSE ` -> popMode ; 


SPECIAL CLOSE: "?>' -> popMode ; // Alf] <?xml...?> 


SLASH CLOSE 3 Pi -» popMode ; 
SLASH uw 3 
EQUALS '=' 3 
STRING UT apa qwe sea 
| WA wn 
Name NameStartChar NameChar* ; 
S : [ \t\r\n] -» skip ; 
fragment 
HEXDIGIT : [a-fA-F0-9] ; 
fragment 
DIGIT > [0-9] ; 
fragment 
NameChar - NameStartChar 
| '-' | '.' | DIGIT 
| ' | u00B7 ' 
| :1u0300'..'1u036F' 
| '\u203F'..'\u2040' 
fragment 
NameStartChar 
| [:a-zA-Z] 
| '1u2070'..'1u218F' 
| " VMIZGBO" an "VUUZFER" 
| '1u3001' .. ' YuD7FF' 
| '\uF900'..'\UFDCF' 
| ‘\UFDFO'..'\UFFFD' 


Hd , FLAME AEREA, RALÉ popModeia Ate SAYA. FN 
AFTER, DI BUB ECT Hel , PARLUX RSE” BD 
HJ, STRINGANANXS E PAJAttValue , I—RBSPEXSIICE-STRINGA-SSSETEAE SE f] 
PRAIA. FUIARADSHBHWAR | MASAVE RAMA MAD. FAIR 
ARRE, ARSA RARES SR., 


A TE , RIS A LETT TASERDU T. 
3 Tel JRHJXMLTS 


MZA, Sl TISS TS NIEIZISITANTLR, AU, SEA Ba AD TAS 
TNA T SEMKRIAXMLLexer . g4Æ YA AT SRE, 
$ antlr4 XMLLexer.g4 


$ antlr4 XMLParser.g4 
$ javac XML*. java 


KRI MM ASCE : 


lexmagic/XML-inputs/entity.xml 

«!-- a comment 

- -> 

<root><!-- comment --><message>if salary &lt; 1000</message> 
&apos; <a>hi</a> <foo/> 

«/root» 


¡EBgruntERMIBEZ DU : 


$ grun XML document -gui XML-inputs/entity.xml 


| 


AE 12-7 FRK BA, ENANA ESTER ME TI SE 


IS 


document 
element misc 


< root A content e Y root > W 


= == šu o ^ — — 














<!-- comment --> element - chardata reference chardata element  chardata element chardata 
< message > content < / message > \n &apos; < a > content < / a > < foo > Mm 
chardata reference chardata chardata 





if salary &lt; 1000 hi 


E]12-7 (SAIT SKA, RARA BIB rt 


IS BOK , RFE AA reegen LEANE 7 xml... ? >A BALE 
JE ENSE. NESHEIM: 


lexmagic/XML-inputs/cat.xml 

<?xml version="1.0" encoding="UTF-8"?> 
<?do not care?> 

<CATAL0G> 

<PLANT id="45">0rchid</PLANT> 

</ CATAL0G> 


JUBII FRE SERIAN : 
$ grun XML document -ps /tmp/t.ps XML-inputs/cat.xml 


2108112 -8 PTE DAT 0 , BHAZAIBADATZSAYXML ATLI ATK, , 
M< ? do not care ? >UÚI—-7TPIRBYÆ AE EN. 


INSIDEFRIV FAJA ZEV AUS EB I AskiyunicodetÐs , AIDA FÆR UU 
RES. IATA RAE ARMS E n, AZIR. ÆREDE 
X Mea RMS /Fweekly-euc-jp mE erun EREM Pa ES minas 
IM, 


$ grun XML document -gui -encoding euc-jp XML-inputs/weekly-euc-jp.xml 








JÈM 
prog ` element mis 
a | attribute Å "cu hue me « CATALOG » co nte nt « 7 CATALOG > \n 
vadis > d anos: : P. in «?do not care?» `n aa i element hm 


AAA = = 


— 


\n < PLANT attribute > content < / PLANT > \n 


id = "45" chardata 





Orchid 


Él12-8 XML Bi HAD ARABIA U 


908112-9B 7, GR T Mt Sez S EBS 








document 
element 
< KZ > content < / KZ > 
element chardata element chardata 


content < / FS > Wn < 4 > content < / 4 > Mn: 


rn rn rn element 
UU EH ABB Wins < EA > en < | ŽA > 
chardata 


XMLIT 4 FOF 


EF12-9 —MA EBRO 


AES IMA ASIAN, ADT a PRASE. THECA 
F. BAD Mas AMA. S— HEBEDELAURAÜBI, REA TEL 
AKIDA S. MEA, “Shek AA reese se la NE FV SE 
KR , BDRIP ESI E ANU EL 


ANE fall EI, RATA T TE DE E MANR AER ENS 
(FLARE. Bm, RIZS SUS AAS IAA AAA, DÅ, 
FA AZI LA BEM BA ARE SR SAAS. ZE, RIAS 
— E PAIERA alla, le) ASIA Aa. RK, 2 


(JA RENE GI SCHER A e] S Tal aT BE Tia ASH, BAÐ FRAM 
APA RAF. Be FAMA Ao T — 1 EERSEJXML iS A NT så. 


FICE , eT ANT LR FRED CES, ART MORSA 
ANT BUG, HFER HANE RH 245. 
AHH "ePUBw.COM" JẸ , ePUBw.COM TSTS Size DICKS 


FF Fak! | | 


AAD ANTLRES VE 


ZN-BBJBUT BIA EXJANTLRERBRIIES: , AMERO EZRA. RISES 
IB{TAYAPI , ZIUEMSTANTLRS ACEI AAU, Ea, RI SURE =ë 


++ 


TJ o 


\ — 


1384 HAHAJB1JHJAPI 


AER I ANTLRAJISITHAYAPI , SHEARS EFANTLRISITE. CO T E 
MARSA , mx#i ES LE 1 au ad oc HJD. melle eet GE | VA 
TØR HAAS. 


13.1 BÆRE 


ANT LRIZSFTETHE7I NOR , HH, EB#IBJorg.antlr.v4. runtime FRIAS 
SHAR. GAB, REINS RAF IS STTS THH S823 158) A. 


AKIZE. RIB ARS BAX. ghiisikibalLik, EPA $479 


MyListenerBJiEZ A Wr IER , ESKEN f XListener : 


XLexer lexer - new XLexer(input); 

CommonTokenStream tokens = new CommonTokenStream(lexer); 
XParser parser - new XParser(tokens); 

ParseTree tree - parser.XstartRule(); 


ParseTreeWalker walker - new ParseTreeWalker(); 
MyListener listener - new MyListener(parser); 
walker.walk(listener, tree); 


org.antlr.v4.runtime 1⁄4488 TRA MIST , WURDEN. FFF 
AT SAK, TV, Inh] STAR. Err CHIESA Se 
ef 


org.antlr.v4.runtime.atn 1Z8ÆÆANTLRASBATFBIEMLL ( * ) isl Ais 
ATARI. BS Pivatn eee A ( argumented transition network) 

NES , CHE MIB ARAL , Bro Spur, RIT 

MAME MAREA, ANTLRIGATNGS A) , HETRE SEW, 


org.antlr.v4.runtime.dfa fBFJATNSETTATSBJCUf Tf | EJIKANTLRfFIF1T1U 
EMS RA ST ARE BIRIKSHZOA (Deterministic Finite 
Automata , DFA) rh, iZ&X8 í PH48B3JDFASETIZS, 


org.antlr.v4.runtime.misc MOUSSE RA , L Bx RB 


TestRtigi&%—— —B$ll JE BIS Pie grunfip ERNEST. 


org.antlr.v4.runtime.tree EMNET F, ANTIRAJÆRBIÐ lr eE AZ 
IZOD , BESS REESE. ESTER ER G] 
AA Del Tag. Yep ESL M ESA 


org.antlr.v4.runtime.tree.gui ANTLREJTE—"/T E HIR OMA, HJ 
inspect ( ) HADE. Ru. save ( ) MAIREAD 
PostScripttgzl. TestRighY "-gui" Ma MiB Ar. 


Fèl FAE STE BAI TAT AP ISP. 
13.2 A] 


ANTLREIZ/JAERABSiRI Teste IA TE ae Lexer#iiParserHI-FÈS, Recognizer 
SHR I RAFA ENES YTES AAS. RA 

( Recognizer ) AJZGEKIRZEIntStream, FK Dëse, 13-17 BABY 
SIRO MORA (ED Haa ) . 


Lexer 


TokenSource 


Recognizer Parser 


2113-1 THC DUES E X Æ 





Lexer EM rs TokenSource , EZE En rel 25 NESE : 
nextToken ( ). getLine( ) #lgetCharPositionInLine ( ), #ZRE—AZANTLR 


DAM MAD Tes HA TARA. LESE MANTE, ATÈBÈ 
HRL AT RIVA SCAT AA : 


api/Simple-input 
a 343x 
abc 9 ; 


FIRINDA ZUREA F : 


api/SimpleLexer.java 
QOverride 
public Token nextToken() í 
while (true) í 
if ( c==(char)CharStream.EOF ) return createToken(Token.EOF); 
while ( Character.isWhitespace(c) ) consume(); // EFSA+H 
startCharIndex = input.index(); 
StartLine = getLine(); 
startCharPositionInLine = getCharPositionInLine(); 
if ( c==';' ) I 
consume(); 
return createToken(SEMI); 
} 
else if ( c>='0' & c<='9' ) í 
while ( c>='0' && c<='9' ) consume(); 
return createToken(INT) ; 
} 
else if ( c>='a' && c<='z' ) í // #EZIB#A5ID 
while ( c>='a' && c<='z' ) consume(); 
return createToken(ID) ; 
} 
// error; consume and try again 
consume() ; 


} 


protected Token createToken(int ttype) { 
String text = null; // #%/UEF3%98 A TSI start. stop FÆI 
Pair<TokenSource, CharStream> source = 
new Pair<TokenSource, CharStream>(this, input); 
return factory.create(source, ttype, text, Token.DEFAULT CHANNEL, 
StartCharIndex, input.index()-1, 
startLine, startCharPositionInLine) ; 


} 
protected void consume() { 
if ( c=='\n' ) í 
line++; // Nr 2-18, Mn 215 line++ 
charPositionInLine = 0; 
} 


if ( c!=(char)CharStream.EOF ) input.consume(); 
c = (char)input.LA(1); 
charPositionInLine++; 


MORELIA MES, Eli ETA, (EC 86F0ANTLRIB ZH 


2314 


ASA. JIS LEANTLRS MBE BES T3 TEST , ei pesa Seel SH] 
AVE, IX EE EEA TAI Pe MAY. RIZ. tokens MAF 


api/SimpleLexer.tokens 
ID=1 

INT=2 

SEMI=3 


FMR AR A AES XE MAY BT) 


api/SimpleParser.g4 

parser grammar SimpleParser; 

options 1 
// Kk SimpleLexer. tokens BX]; Af SÈSZ! don't name it 
// RE IHT ee AN SimpleParser.tokens, AA ANTLR SÆBE 
tokenVocab=SimpleLexer; 


} 

S : ( ID | INT )* SEMI ; 
RASTA : 

$ antlr4 SimpleParser.g4 

$ javac Simple*.java TestSimple. java 


$ java TestSimple Simple-input 
(s a 343 x abc 9 ;) 


(GE: SW 
https://media.pragprog.com/titles/tpantlr2/code/api/TestSimple.java 
— + Ðt ) 

13.3 HASH MAMAS it 


CARE CDI , AD Heat T resp T TI FANEN TESE NI. 


ADLET CEE) AMENA (EUM), & 


RSS ANT LRE KIA RHS TK Ss T IntStreamAyRA, E13 - 21015 LE 34748 
KAR, 


El13-2 ANTLR KNAKK 


IntStream 


IntStreamfzL1XE M. SART BB KREYE , URTE LL L SC RU BIST HT D 
Z. Bj|consume ( ) OLA ( ) „ A FANTLRPASIRA ASR EP BH HE EE STAV 
å , IntStream/4æX fmark ( ) #l]seek ( ) iZ. 


CharStreamffTokenStrean FOI Y Mint Hæ MIT 2. SEM TAI 
SRI NGI NHF CRE. DOT FES sR IIA 
85 ARES Rian. UR A IN T RATERS , ERICA ( fl 
NEI PE) , (KALUSHUnbufferedCharStreamf]] 


UnbufferedTokenStream, 
UTADA e : SB TMN, 18— NEED SBE , Bl 
F NER SSH BE AZ EAN , RS NAD Na ASA 


EE Site 


ANTLRInputStream input = new ANTLRFileStream("an-input-file"); 
//ANTLRInputStream input = new ANTLRInputStream(System.in); // si Z LL EJES) AIZEN 
SimpleLexer lexer = new SimpleLexer(input); 

CommonTokenStream tokens = new CommonTokenStream(Lexer); 

SimpleParser parser = new SimpleParser(tokens); 

ParseTree t = parser.s(); 


13.4 whist Saas T 


AD TEST FT RR BV A TIn] SR BATES 157 TAIN RS 
TERMINAR SRL. 188 , BIAR AS E RAAT aa e s Z Jamu FB 
S£ , AAM, AER , MNAE AED ARS KOCH HR EES. l 
Ul, BAS IME A GHS DIE, TS EES BUE 
DIS. ANTLR(SAAWritableToken#ZH , HÆ rg sett er AAA. & 

Ja , 1163] f CommonToken , EXPEDIA S2e Bitz. Abr 


Token HUK AR. 





113-3  Token REAR 


Bæk, IIe HUEN RRA A. NE VIE NS 


kf] TokenSEHL , CTS LES : 


api/MyToken.java 

import org.antlr.v4.runtime.CharStream; 
import org.antlr.v4.runtime.CommonToken; 
import org.antlr.v4.runtime.TokenSource; 
import org.antlr.v4.runtime.misc.Pair; 


/** BH TIR BS LISS TokenSource £= Token LM */ 
public class MyToken extends CommonToken í 
public String srcName; 


public MyToken(int type, String text) í 
super(type, text); 
} 


public MyToken(Pair<TokenSource, CharStream> source, int type, 
int channel, int start, int stop) 


í 

super(source, type, channel, start, stop); 
} 
(a0verride 


public String toString() í 
String t - super.toString(); 
return srcName +": "+t; 


JI I LENS Tes EE Ee EN eg NIL WR , SEE 
A PABA AD tes , 1849 CN EE EURT 
FAIRS AAS , El13-4 RR ALT 3STokenFactoryHYZSAKTK(KA, 


TokenFactory — | CommonTokenFactory 





13-4 ÆrkTokenXj#HYTokenFactoryTT NHH 


TAMER Amy Tok enten IN : 


api/MyTokenFactory.java 

import org.antlr.v4.runtime.CharStream; 
import org.antlr.v4.runtime.TokenFactory; 
import org.antlr.v4.runtime.TokenSource; 
import org.antlr.v4.runtime.misc.Interval; 
import org.antlr.v4.runtime.misc.Pair; 


/** TJ 3€ TokenFactory Él MyToken wR */ 
public class MyTokenFactory implements TokenFactory«MyToken» í 
CharStream input; 


public MyTokenFactory(CharStream input) í this.input = input; } 

QOverride 

public MyToken create(int type, String text) í 

return new MyToken (type, text); 

} 

@O0verride 

public MyToken create(Pair<TokenSource, CharStream> source, int type, 
String text, 
int channel, int start, int stop, int line, 
int charPositionInLine) 


{ 
MyToken t = new MyToken(source, type, channel, start, stop); 
t.setLine(line); 
t.setCharPositionInLine(charPositionInLine); 
t.srcName = input.getSourceName(); 
return t; 

} 


FRU BIO T DESI CETEROS ISA : 


api/TestSimpleMyToken.java 
ANTLRInputStream input = new ANTLRFileStream(args[0]); 
SimpleLexer lexer = new SimpleLexer(input); 
» MyTokenFactory factory = new MyTokenFactory(input); 
» lexer.setTokenFactory(factory); 
CommonTokenStream tokens = new CommonTokenStream(lexer); 


// FTS Bis; A S 

tokens.fill(); 

List<Token> alltokens = tokens.getTokens(); 

for (Token t : alltokens) System.out.println(t.toString()); 


// TOE NT 

SimpleParser parser = new SimpleParser(tokens); 
» parser.setTokenFactory(factory); 

ParseTree t = parser.s(); 

System.out.println(t.toStringTree(parser)); 


GAR Y RISinpleParser. gafYiZik. EXPERS EUR : 


$ antlr4 SimpleParser.g4 

$ Javac Simple*.java MyToken*.java TestSimpleMyToken. java 
$ Java TestSimpleMyToken Simple-input 
Simple-input: [@0,0:0='a',<1>,1:0] 
Simple-input: [@1,2:4='343' ,<2>,1:2] 
Simple-input:[Q2,5:52'x',«1»,1:5] 
Simple-input: [@3,7:9='abc',<1>,2:1] 
Simple-input: [@4, ASA 9 2», 2:5) 
Simple-input: [@5,13:13=';' ,<3>,2:7] 
Simple-input: [@6,15:14=' <EOF>' > 15,3 £1] 
(s a 343 x abc 9 ;) 


MyTokenzérpBStostring ( ) DAERA AT] Si ZB T — NSimple- 
input : BU2%, 


13.5 Vë OT 


Tre O0 EX 7 HRB SSUES DRAM. SyntaxTreezé— PPADIEGRTR] 8E 
TokenStream PÄ ZS ARRAS, ERE, ParseTreefUXIE; A 
ATA RA TIR. CARES DATBRNAHFHROSBIYA. RER 


2.40 HEST IRANTA, ARAT Kad MAY, ParseTree 
tB£EParseTreeVisitorrRigíH SADRANAN ac Cent ( ) , 1 
02.5% Éd13-5ErmR7JTreetfzLIB2s KUNA. 


RuleNodef[ i TerminalNnode VEF PIBJTR TI AD Fos. ANTLRfEERIEJIA II Ski 
SHhKkKSWEHS pigErrorNodelmpl pr (US. 3T5FR#) “MADPLECHIIEKEFFS 
HØRE" BB). 


RuleNode RuleContext ParserRuleContext 


TerminalNode ErrorNode 
e e ErrorNodelmpl 


TerminalNodelmpl 


13-5 Treecjž OKA 


RuleContext XJ RCR f —FARNEIARBIJFE , getParent ( ) $& , RJA 
SMS VÆRE FX. ParserRuleContextE/ SEE, AFRIBAD EWA 
SWEATS DAS. CU Ir CODE ESAS , ANTLRÄTF EN, JAZZ 
AEE p TARIK, fm ACT SEI. 


13.6 fe eto in SES 


SANTLRAM BATS ERAT LAB CDS LIAT ` ANTLRErrorListener#l 
ANTLRErrorStrategy, 31] 22149. 2P PSS f HU , 19.57 FE SAA. 
is res rt EM EE KURT LD HIS. FAL BURMA, SEEK 
MANTERASE. 613-6 NSA. 


ConsoleErrorListener 
BaseErrorListener 


ANTLRErrorListener DiagnosticErrorListener 
ProxyErrorListener 


ANTLRErrorStrategy DefaultErrorStrategy BailErrorStrategy 


ÉEl13-6 ANTLRErrorListener#DANTLRErrorStrategyHIZS4K/IAITA 


ANT LRS AH EMNER) , UA ER RecognitionException. FEAT, 
BUSTA JA TIJ (unchecked runtime exception) , FALUN RIDE 
Ak EBSXENIthrowsig4], Bl13-7ER:?]RecognitionExceptionH9ZS47FAX 
A. 


FailedPredicateException 
InputMismatchException 
LexerNoViableAltException 


NoViableAltException 


java.lang.RuntimeException RecognitionException 


313-7 RecognitionExceptionf JZFEYKTKIKA 
13.7 RIZ DOMEN 


ANTLR 449 SiS MEA D AE RSINBEEKANTLR 3SYPEK , AX ELV DEHKILESER 
KATH. CURRAR RO RRA MRE ROA RAG OR MOLES 
DANA. BEAR SSASAD AR —SLL L * ) EKS HE 


n KG DEE SI (ERIANTLR 389 REN, RESET). WRAY 
BED WAN, BARONE AEREA (*) BEDT. KEAN, CAE 
Wea, RANIA MERA AREA REA SA tala, ESLL ( * ) AJDJBEANIZIEK. 
FAS BEREJSISSLL ( * ) AAA EREMI Ugen L * ) , R-S RER 
D, MIA ARBRES. 


parser.getInterpreter().setSLL(true); // ÄTA SLL (+) 
// FFR YY XÐNJERTV, AFBIRIABSABi=IKZ 
parser.removeErrorListeners(); 
parser.setErrorHandler(new BailErrorStrategy()); 
try í 
parser.startRule(); 
// MUSS Ur Mk, MERA Ata, SLL(*) LIS T 
// FOS ARSE LL (*) 
} 
catch (RuntimeException ex) { 
if (ex.getClass() == RuntimeException.class && 
ex.getCause() instanceof RecognitionException) 
{ 
// BailErrorStrategy SE RecognitionExceptions Zä: 
// RuntimeException Y, FALLS ee TS 
// — MEIER RecognitionException 
tokens.reset(); // ERRERA 
// Erie bit EA fee Dr SS fa ANNE 2 
parser.addErrorListener(ConsoleErrorListener.INSTANCE); 
parser.setErrorHandler(new DefaultErrorStrateoy()); 
parser.getInterpreter().setSLL(false); // Hit EIA LL(*) 
parser.startRule(); 


IRSA, MERE BE HI, 
13.8 FPS AT S it 


XIJJANT LRASIRBIESTEENA R F 221539) MITTE FAME ATT SIN NN 
X, HGG AREA BASE , EAC ZAMBEZI ( socket ) ER 
CATR. DERA , RET LUER FRF NAAS ma Zo EE HA 
A : UnbufferedCharStream#JUnbufferedTokenStream , E(/(#QA—NaaeoO 
SME fi. 


JJ eens, PEAS. TI FRCSVISTABJSEUN , BILA NIE 
NFFS : 


api/CSV.g4 

/** EXTERNA 
0.9962269825793676, 0.9224608616182103 
0.91673278673353, -0.6374985722530822 
0.9841464019977713, 0.03539546030010776 


7 ada 
grammar CSV; 


@members í 
double x, y; // Zeite UH ED 
} 


file: row+ {System.out.printf("%f, %f\n", x, y);) ; 
row : å=Tield ',' b=field 'ir'? "Va 

{ 

x += Double.valueOf($a.start.getText()); 


y += Double. value0Of($b.start.getText()); 
} 


field 
: TEXT 


a 
, 


TEXT : ~[,\n\r]+ ; 


URIN EAR eg et ARA DR ER DEA NEAS ÆT 
IRAR. SAZKIJANTLRÉSZE/HIJBE , EE (AB 5. Bre, SAA AAA 
eS DIAJANTLFileStreamf[CommonTokenStream, HR , lA — Na 
ats A ME TE. AN, (aiT H 
getText ( ) ANSE WHITE TB NSA (002.4 FSE, E 
TA I VENDT SAOFTTMHIKK ) . aa, B LS nr, FII 
HUI EIER P SAME : 





api/TestCSV.java 

import org.antlr.v4.runtime.CharStream; 

import org.antlr.v4.runtime.CommonToken; 

import org.antlr.v4.runtime.CommonTokenFactory; 
import org.antlr.v4.runtime.Token; 

import org.antlr.v4.runtime.TokenStream; 

import org.antlr.v4.runtime.UnbufferedCharStream; 
import org.antlr.v4.runtime.UnbufferedTokenStream; 


import java.io.FileInputStream; 
import java.io.InputStream; 
public class TestCSV í 


Y YY YY 


public static void main(String[] args) throws Exception í 


String inputFile = null; 
if ( args.length>0 ) inputFile = args[0]; 
InputStream is = System.in; 
if ( inputFile!=null ) í 

is = new FileInputStream(inputFile); 
} 
CharStream input = new UnbufferedCharStream(is); 
CSVLexer lex = new CSVLexer (input); 
// FBR PRK PASSA Nai TS CD 
lex.setTokenFactory(new CommonTokenFactory(true)); 
TokenStream tokens = new UnbufferedTokenStream«CommonToken» (lex); 
CSVParser parser - new CSVParser(tokens); 
parser.setBuildParseTree(false); 
parser.file(); 


FE S FI— T 100015 BJEEDUSCHERECHEASERTIUTABJZZ : 


$ antlr4 CSV.g4 
$ javac TestCSV.java CSV*. java 
$ wc sample.csv 
1000 2000 39933 sample.csv £ 1000 f7, 2000 Nia), 39933 ($4 
$ java TestCSV sample.csv 
1000.542053, 1005.587845 


UEH, XeRBRI—^ 88780734183 &. 31eMÉScsvx tritt li , 
AYA IVMEYRAMBR I) 7J19M N, 


$ wc big.csv 

7800000 15600000 310959090 big.csv # 7800000 lines, ... 

$ time Java -Xmx10M TestCSV big.csv 

11695395.953785, 7747174.349207 

real 0m43.415s # TEH 

user Om51.186s 

SyS 0m6.195s 
“WEES EBA , IA SRT RB ESTER 
IKZAIKA1EA) . (SERENE Ras SF LESS BASIS. GAN, 


KRASE OU A SED Er $text, AA ENE MER NAPIRIOZANI. 
13.9 ISU ANTLRHTIC Bid Vb 


ANT LR(E FA PAR EEN LARERE : —2BStringTemplateX 4 ( BSRR ) AR 
—PARAILanguageTargetHITarget fès , Ht Language HI1E; AJ languagejztli. 
XN BystringTemplate£ZH X (FE 
org/antlr/v4/tool/templates/codegen/Language.stg, GIN, HÆREN 
Java BABE BASES. MAA RENE 
org/antlr/v4/tool/templates/codegen/Java.stg , lr , TTEWCEANTLRBS 
jar), BUIBJCLASSPATHFR, ANTLRTERFHISJIEESS (resource loader ) SEZSENiX 
LR, DUE, COBUBEEAZ GIA EUM EX BIK. 


RIRIN FAFA EIB AMT AVES , MASA ASUS TÆR, A 
LA, LexeriParser 61 TT FRY BB , TU3EEHANTLR^AE Y, 


ABI LIBSAJZIF , SB aS LT arget Z , AMAMA T 
org. antlr.v4.codegen BF, FLEE TECLASSPATHH(VU-FANTLRAYJarQ@2ZB. A 
JI, ABE OUT arget PAJZAAIJBENJ, RA AENA, AUS TE 


LTargetÉ , ANTLRSL.[SFHTargetlEZ7JjA&RIUZS (IE ANTLRMEJavalES DI 
IG). 


3142 PREAH] 


1E5..4P FX ÆR), ABXIAWBANSIZAIEBBLKMIEN. BO, FA 
exprHJLURE1«2* 3RERE/J ( 1+2 ) reis, (273). AIN SERN a 
TX , ANTLRÜLAETURELA Y ik NIA, 


left-recursion-removal/Expr.g4 
Stat: expr ';' ; 


expr: expr '*' expr // FRA 
| expr '+' expr // ER 3 
| INT // ERAS ( MÆR 2) 


| ID // ERAT (MAR) 


expri DAEAR , (SJ BINA RAB ((BIADANTLR 3) 7024 EX 
HIN, ÆRE , efl JS RSRANTLRAEERZESÉUSTIBA PE FH SR HT EL, BEN 
R, ANTLR AENEA L ... ) * ESB NA KTS SRTR 


INS 
Ee 
o 


SOUEEN EE , AAAS RRA ON , "EIS 
FHI, BÆÐI, LEE WE xa Sr rr EIES 
HJ , 201 IESSE, Leal le ken DAS AAA Se. 
RIVBAWAE , SUMATRA AP a AV. 


LEIT Ce ZJANTLRXEKAIASIRAE , AMEN POT REESE RE DJ KRL 
Ft ( precedence climbing ) jx, 


14.1 BUIS TRI, 
ATLETA Fal. XA e ES, SL, ERAN ASA. 


Z7 expr ii EE SRA expr op expraké 

expr L op1|op2]|...|opN) exprAYAZzl. op TASHA Eeler ST 
MASA. RO, Java ARER AMES, HEI < <> BY > < STER el 
5. NERE SLR AR]: 


expr: ... 
| expr L l — ! Fee? l — | d A | Co expr 


opp) Ae PIRMAIS IE Ree Mali TSTS , SHA 
— FAA. 


expr: wes 
| expr compareOps expr 


compareOps ° ("ær l a | | Ba) I! | de ka | "sæ" J - 


—It expråk NÅ IN x`xfinexpr opi expr op2 exprifizri. opiflop2/ m 


— 


IAS SIA. PBA RESCAS PA "2? :" ZAN: 


expr: ... 
| expr '?' expr ':' expr 


—75818% expr RRA elements expr, ANTLR E 5703 OWE 


BAAS | E , Afe LAA A MAEM 
SARRIA AA EII : 
expr: ... 
| (' type ')' expr 


| ('+'|'-'|'++'|'--') expr 


—TÆR expr Sita RAGAexpr element sl, FRIELE), 
ANT LRG ETTE BIN BAZ SAE OTe > BEE E; ET JUES IU 
KUZ sg, NAMN NES FISSA S El AHR Ax: 


expr: ... 
| expr '.' Identifier 


| expr '.' 'super' '(' exprList? ')' 


Ft TATE AP F/IEFRIA (primary expression) TRAA , PRO 
(RR EE, MEIERI" ( "expr: ) ANAL, AA CAG DAMMEN 
US mn, eM, AES FIERE e DI HIR L SETS 
ZINE, NÆR HEV få BILL LT Sne HH. ANTLRÄGISIKAHANE 
€]. el. Z APER x< ee ee Ten), FM ren 
SAIKA) : 


expr: ... 
| literal 
| Identifier 
| type '.' 'class' 


BRIF NEE , ANTLRRIS RASA TERE. Aki, 1+2+32480%8 
JJ ( 1+2) «3, AU, FESRREAFSAN , MREZA , EA 
Dës, AP PAT IO zu, Masson, ol leese, 


expr: expr '^'«assoc-right» expr 


| expr '='<assoc=right> expr 


ERA, FITS SSIANTLR ASX HATE. 
14.2 KJÆR 


BIER JI FFANTLRAB SITH] "-Xlog" Gem, (nol LACE BS (A SURE AJ 
BIN. RIBIEEZGBUExpr . g4i&; HHT st at ble x pr Al SC HIT : 


// ER "antlr4 -Xlog Expr.g4" Bat KHAN) 


stat: expr[0] ';' ; // ULG] ST EM 1 STIS 
expr[int p] // p SPREAD BITTER 
( INT // MAERA (FSA PIER X) 

| ID 


) 

// DLR AT ET REA a BAe 

( {4 >= $ p)? '*' expr[5] // * BAMA 4 
| {3 >= $ p)? '+' expr[4] // + HEMMER 3 
) * 


Leese RA ICAA Lt. /E4ANTLRIEEEexprB3JudimuF2U , BASS 
HY ee ER S LSA SBA WT SAT LEAS BAJA. 


ABET , RATE sxpr i A AHEAD Fre Et , ReSexpriid AA UU 
t-s (...) *BE AHRENS SAAMARI. BA, SRA 


1+2*3 , AREAS AC+2F0*3. He PHF ERE RE , të Mas ër — 
B, REN tu. MILBECH SSK (EF SBI AT AN ERIGI CA, , 


{3>=$_p} ? WEIS MAA. 
DA Era ERD ir 


AEG US RR BT RÆ EE BEE ANS ERD ATI TH. Tb 
JA EELER HIS TAE Ek MR AAA Tel CARES Da 

5, HAFKA , HAS uji, CU SB VEER Ce 
99% , Ulexpr ops expr, Xi [Compilers : Principles , Techniques, 


and Tools[ALSU06]] SD) "rss, 


BN DIE EI Pe RAY. PMO, EZJXJexprBJ4EESU HUS FH 
fee , AkOIstatZAaRexpr[0]. AISNE AT pié, BIRU SAS TR 
REAL BB SZ DATA ( 235. pB IR S TER). IR, KEBAD 
ATARIFFASZANT ORE TIR CH RARE. MERA AIA NEST 
TOY. WEZA4-1FPFR2<7J4F2008 AFIHEPD HTS eent, 


1+2 1483 1 M ZE 
expr[0] expr[0] expr[0] 
TD ws , Sora 1 * expr[5] + expr[4] 
2 D s | 3 
3 


114-1 OAK EABNBIISIZDS 


EBAY , XjexprAy4YIAYAAB(EIEAJ pæe , expr AT SUD f L INT|ID) FAN 
HINDI, HUEexpr UR ce VACHE NATA, EB RAR OAH]. IE 
Hj, HUTAIHIERL3>=0) ? , AC, HAN TER , PACU + , Seel 
SexprÄln) , ÆT 344, NAVARRA CE ST 2HUBRNRE , ASA B SAJI 
AT. expr[o]M ARR) T E#YJÉIstatPXjexprAYAF. 


BRÆT expr [e ]EEB01 , LAS V. —XB3(G»-0) 7 HÆ, TOFTE 
T—AJdJSRlexpr[4]. SOAVWSRSUUBORI T2 , ARÐHIIÐIE(4>=4)? , EMBA 
Tras exprL5S1 , ELAN. 


SD RIE TU ER SAA. BUUHJUSFHexpr [0]UU RO "än , AA{4>=0} ? 25 
RAB. IGESHAR f expr[5] , HBc T 2. WE, #Eexpr[5]AYAWÈS, 1853 
Sires AM IPL , AAAI , 2438902 TRT ARM ( BAO 
rR, 21134 Flexpr [5] ANP 5328243 ANE(3»=5) ? KAN JUANA , 
Alittexpr [5 TX BÅL HUERNRE Y. ARIZA, AF{3>=0} ? HE, expr[o] 
PLAC +3. 


tp 2 AEA AS TRA XJ CREF ALBANESE. AST RES AN , pe 
FaNorvel lk 


B158 ;AS4E 


AHH ES ZANTLRAY(E BRE. ANESZEXJANTLRISTA RAE NIS 
a. BEX AERA GÆNANTLRAVEH HAR (es. A BFI AR 
PBS CES eBay LAG bls CERN, 


15.1 SAMA 


ANTLRA BLE DBA 28 8D RKAPAZAA , AD EXE CHR = REKER NIH 
IW E^, RST A SE  , HIT lët 


1.538 


ANTLRIZIF#HIT. £217 , LIA JavadocIXUEB TEE, 


/** NBA RAM 

" GR 

"f 

grammar [; 

/* £&f1 

VENE 

Gi 

/** EAU POAC BE IBS PA Sea */ 

decl : ID ; // CAC 17254 
HH, Javadoc MASHE TBRAZFRAR , EHSAN BAD. CASE 


TR RES AUI TI, 
Beate: 


iB RABIA TEALA SFS, AF "ASF" Hjavaf9 
Character.isUpperCase L ) ZEN. XGA ELA FEAA ( BD 
Character.isUpperCase ( ) ZjiXikR[Bl(B7Jfalse ), ÉESTBRZEKISFIFILLEX 
EFE. WE FIE. NEAR Bora: 


ID, LPAREN, RIGHT CURLY // (SIT KT EUI] A 
expr, simpleDeclarator, d2, header file // MUS 


BJavaÆ Ul , ANTLRACIFARIRIFAEBUnicode FF. 


grammar TL 
3: AN 1 


ANTLRÍSEA Fait, Lee vU ele délen? Code Ff} : 


TH 4 a=NameStartChar NameChar* 
í 


if ( Character.isUpperCase(getText().charAt(0)) ) setType(TOKEN REF); 
else setType(RULE REF); 


) 


EHrBBgNameCharBDI EAT : 


fragment 
NameChar 
: NameStartChar 
| AM) 
| E 
| '1u00B7' 
| '1u0300' ..'1u036F' 
| '1u203F' ..'1u2040' 


NameStartCharzeBESETEZJERUARE (AU. ARES. RÈD) BHAI 


Ko 


fragment 


NameStartChar 
tM" asss Á | d ATC A 
| '|u00C0'..'Vu00D6 ' 
| '\u00D8'..'\UOOF6' 
| '\UOOF8'..'\UO2FF' 
| '1u0370'..'\u@37D' 
| '1u037F' .. "VUIFFF' 
| '1u200C' ..'Y1u200D' 
| '1u2070'..'1u218F' 
| 'LUZ2CO0" .."LUZFEF" 
| 1U3001"..'VuD7FF' 
| "VLuF900' .. VuFDCF' 
| '\uFDFO'..'\uFFFD' 


LG -—ERPAGUEJavalfcharacterzérHBlgjisJavaldentifierPart ( ) 774 
isJavaldentifierStart ( ) ATA. WRR VARA EUTF-8 , 15% 
URZEANTLR ER -encodingitlm , LANT LR SERIE TETRIS BU RT. 


3. AFÈ 


Lee E, ANTLR+-DX TET SEIS TEB S. BHT K SEDE 
cu NI tif = AN (RGS NES SAE 
B). MAREAMISIENISSIXZL. 


SCANS ALAS UA Dun c odet MAN, Ano E AAN 
Unicode FE. fl, 'NueeES' 232187 e', ANTLRIBSENSIRAI EE DATE NF 
Bs 'Nn' (IRITI). "wei (IER). "vr (lgl. No (ER 

fF). NF (KRR). RA LEB Ee RUN i code se NT. TED 


code/reference/Foreign.g4, 


ANTL RSE DD le CDe Uni Code F}. ANTLRISITFiRIiE Baia 
EDU SUN CUERO EH EX. BIO, XI Die 2 Java , TERE 
ASUFAUTE - 8583, gll lebt ELSA See Eeer , GMD 
ANTLRFileStream, 


d. SE 


DÍ eA BG aS tunik. ROLE PRA UE ERE, TB 
MEIENI ` HÆ SEERNIIEXA. MRA SUS ET AAA, 
UAE, WO" L" JERA LA) ; y. ECOSSE ne F , KEN) , NU 
((...)). Bíbl F , SNC S IS HD G ETS : (NVM TRT TT, NIE 
(US SiS ia language UR Baia BIS. 


Ase GTL HEL AGheaderillamember såpAAIDNE. HUN UNN, SÆR 
BJK, JAM EXE (IRENE. SURG RRE), UR El 
ANVAN ( SRURAFIZ ) P. 


ANTLRXJZJM EXECI WEREHJUE — |EAZ EIB AW BES , A154 "eler E 
BIE" OMBA., PEREIRA PAS Ee Col Eer E BY H 
ADE. 

5. KES 

TNA EANTLRIBAHA REF : import, fragment, lexer, parser, 
grammar, returns, locals, throws, catch, finally, mode, options, 


tokens, ICG}, EArule RE TABS, (ARRAS CEA A 15557 x. 
zZ AES FEB 54 RKAJRUleContext EF VE SKE NR, Ab, Æ 


HAIR. TERENE. DO, ANSER 
if ( ) BB. 


15.2 BRI 


TED ES BA AEH ENA TÆR , RAYO NEBE : 


/** DIZH Javadoc KIRAN EFS */ 
to grammar Name; 

options í...) 

import ... ; 

tokens í...) 

GactionName í...) 


«rulel» // Trade EG HI AURIS]; RA 


K ruleN» 


SÍÐANI ix 84. EirHBJoptions, import, token , LAR 
AAFEERI EGI. EA, option, importfltokenrzsBBHzEnISHJZGBS , E 


22 HBEHHI A. , MYR 





SHAY SCS AR BDU UA : 


ruleName : “alternativel» | ... | «alternativeN» ; 


SO FAN REV NES FER , edi ARATRI ES FEA. 


ARNAR Mære Selg , ol leiere HUT HU, FREIE 
KTT AU TH MNANEK , EAN En : 


parser grammar Name; 


EXA, Sis HTS NAA : 


lexer grammar Name; 


ëm T BÐ EUER BH, 


15. STFA Y A SAU AIA. 15.8 HK f TRAA (options) , 
15.400 SSA Raa FAÐIR. FA FK ZAESIZIZAJEN. 1915 
FSA, ARABS. 


1. ABA 


RIA , ASA TOE WEBER] SANSER TT. ANTLR SANE 
ARIEN SIR ES PHS. —MEASMARSAN BIA PRAN 
BAA, ist SRNR SHAE. (LF "EBA" PAUSES ES A 
AEA ABU , Lae S bál. 


FILM import EFE AE BERT, MR ARN ROE KISAJANNIAIS | NIE J 
(include statement), as SIDE A E EK — fy EB 30 DTE STRA, ANTLRIVAB 
ese eee SHI AÐ, BIC NAR SS A I AB. 


TENNE VÍÐARI , ANTLR T Se Rr A HIS A MRE , ARE 
YAW, eler Il A BrE S TOI rn, ADÉd15-1BTz5 , Alans 
ATI S AELangiS; S JEHJMyELang15; : 


grammar MyELang; ! grammar MyELang; 
import ELang; stat : (expr ;)+; 
expr : INT|ID ; expr : INT; expr: INT | ID ; 


INT : [0-9]+ WS : [\r\t\n]+ -> skip; INT : [0-9]+ 
ID :[a-z]+; WS :[\r\t\n]+ -> skip; 
ID: [a-z]+; 





El15-1 E&*AELangi&;ZImByMyELangi&;Z 


MyELang4a7a f stat. WS#HIDAWHN , FE f expr, ISIN. FII 
HIS ARRA, MyELangfóð2l R Ál RÍGAJE Lang TG Z (4 STD] L. 
56 THIS SHH K EAR , BAD Tes HXHJAEMyELangr3FELang 
HJexpr. 


> $ antlr4 MyELang. g4 
> $ javac MyELang*. java 
= $ grun MyELang stat 
= 34; 

= a; 

SS a 


=> Eo, 

€ line 3:0 extraneous input ';' expecting («EOF», INT, ID} 
UREA PHASE, Te GHE T SRA. CSS DIE el 
VE, Mgnember lU et, BE, MARRARA FUER ATI ARAN 
WE, Bisi AREA. ANTLRZS RIRS A IEA PAP BAN 


(options). 
SNS ÐA LIS A BIG. ANTLRIZBRZDRIEULZUBJAS LNM FB AAS ME 


SE. ADERAT —^MNISSGAXE M. TANM, ANTLRÆEB TANN E— SE AR, Æ 
15-25 , ANTLRIZHANested, G1, G3. G2RYIIRFAANIBiEiE. 


Nested@ Sa rAWUSBANTLRESCS ZAG 302 EIR E Æ Slip, 
ZE Ee SN BASSE, 
AÐ KAAS MINE RK 

‘AAI ARESA AIBA 

EG leases A eA ARS ABA 


ANTLR SARUA ETERA ARRE. RARA, ARAN 
ANEL NANA GIN, HHH STR TRU 
DITF: ‘if, ESA TRR S TNI : [a-z]+ ( CRRA) , DRS 
PETER SEM, 


grammar Nested; 


s:r; // from Nested 
r: B; // from G3 
t: A; // from G1 





grammar Nested; 
import G1, G2; 


Sal, 


Bli5-2 #ZRENested. G1. G3. G2lAANBiE:EHJANTLR 


2 lakat S Fa BB 


tokensK TR CER MEET , CÆN TIMES , (El REED SI TN 
AURA S. BASADA F : 


tokens í «Tokenl», ..., «TokenN» ) 


KAS A, tokens KB TE ANTRO TJ FA AAT ( Elle 3 


++ 


TI). 


// oer, LKR IETENXS NES 
tokens í BEGIN, END, IF, THEN, WHILE j 
@lexer::members { // XF Map, TG AAS CO SIR S28 B 
Map<String,Integer> keywords = new HashMap<String,Integer>() it 
put("begin", KeywordsParser.BEGIN) ; 
put("end", KeywordsParser.END); 


Mi 
} 


tokens kein PS ESA SMa ATS ERE AAS EM, 


$ cat Tok.g4 

grammar Tok; 

tokens { A, B, C } 

H b! 

$ antlr4 Tok.g4 

warning(125): Tok.g4:3:4: implicit definition of token X in parser 
$ cat Tok. tokens 

A=1 


3 BAKAÐI F 


19.154 “AEZEANIZIMERE" SER GBAXUEBSIB)ESEMEBJSCER 
MÅ. 39, RAPE ( J3-JavaElENESIIE ) :headerflimembers, AIG 


FREIER ERINRAR PAKE, aH ISIE RANAS 
ENA. 


FRATA , ANTERISIBTARBOCES RIÐ ENDA AT TAD. SH 
GO HUE amar, A@parser : : diit = 


name, 


REDIF ER y HÆK NVE DAAE 


reference/foo/Count.g4 
grammar Count; 


@header { 
package foo; 


} 

@members { 

int count = 0; 
} 

list 


@after {System.out.println(count+" ints");} 
: INT {count++;} (',' INT {count++;} )* 


INT : [0-9]+ ; 
WS : [ \r\t\n]+ -> skip ; 


AAS MYA ERA, BAN TSE (ATAR 
HEET 


= $ cd foo 
= $ antlr4 Count.g4 4 #EXYÈESZ foo PÆRE 


— $ ls 
< Count.g4 CountLexer.java CountParser.java 
Count.tokens CountLexer.tokens 


CountBaseListener.java CountListener.java 
> $ javac *.java 
SS Se ER .. 
= $ grun foo.Count List 
7 9, 10, 11 
=> Eo 
€ 3 ints 


Javaa at Too AST SX foot NAV. 


Pt, Sei Je ES STE THE SIANA , K ALEN AMIS FOARA] 
ANU, 


15.3 MARIN 


BASE IAEA EFD, EILIF 
EE SEER 
SENDA. UAEM eme. ÆR 


E. Z/ N 
NS. 


/** Javadoc +p) LARNER ET * / 


retstat : 'return' expr ';' ; 


AOU PR LABS EB | 22 SRI E2623 <, 


stat: retstat 
| break' ';' 


| 'continue' '; 


E 
, 


AEN xe ED NS 9090. ROU RAS EAN LESE 
SUE S BIH : 


superClass 
'extends' ID 


| SC SS UK Es RADA ESE <æ ATHY 


1. 1057) ZAIRE 


IF RDF ET? . AD PRR SUR] , Fi JA LANE RH ESO ERE SS 12673 ME, LAR 
SEMANA res asst. AMU PANZA S ub ARA, 
RAER ins. NORM, Buta SABIE Sins : 


reference/AltLabels.g4 
grammar AltLabels; 


Stat: ‘return’ e ';' # Return 
| 'break' ';' # Break 
e r ê EI Á # Mult 
| e '+' e # Add 
| INT # Int 


Paes SE HJERSEZGARMM TATE , AE HIERT AY. 


ANTLR AVE MRE | RUE RI. IND. RIBIZEANTLRAE RARE ka Mak : 


public interface AltLabelsListener extends ParseTreeListener í 
void enterMult(AltLabelsParser.MultContext ctx); 
void exitMult(AltLabelsParser.MultContext ctx); 
void enterBreak(AltLabelsParser.BreakContext ctx); 
void exitBreak(AltLabelsParser.BreakContext ctx); 
void enterReturn(AltLabelsParser.ReturnContext ctx); 
vold exitReturn(AltLabelsParser.ReturnContext ctx); 
void enterAdd(AltLabelsParser.AddContext ctx); 
void exitAdd(AltLabelsParser.AddContext ctx); 
void enterInt(AltLabelsParser.IntContext ctx); 
void exitInt(AltLabelsParser.IntContext ctx); 


AP, Stee XC DX ML Y MANB IZAT MRA. SYNKE 
BU RTT ESE 
AERARII HF. PURO, FEIN, THEA SS Binaryop : 


e se'f e # BinaryOp 
| e '+'e # BinaryOp 
| INT # Int 


ANTLRZ eat FA Tas : 


void enterBinaryOp(AltLabelsParser.BinaryOpContext ctx); 
void exitBinaryOp(AltLabelsParser.BinaryOpContext ctx); 
void enterInt(AltLabelsParser.IntContext ctx); 

void exitInt(AltLabelsParser.IntContext ctx); 


UR BN SB SA FRA ENA, ANTLRATE HHG, AKERI 
eZ, EBSA TSU SPRAYED SENSE : 


reference/Conflict.g4 

e ¿e '*' e # e 
| e '+' e # Stat 
| INT # Int 


" 
, 


EZERRE FLNR FABIIAISAM AA VID NES V Bel 
BJ, ESliitstatinStlistatAi] Æ f mas, 


$ antlr4 Conflict.g4 

error(124): Conflict.g4:6:23: rule alt Label e conflicts with rule e 
error(124): Conflict.g4:7:23: rule alt label Stat conflicts with rule stat 
warning(125): Conflict.g4:2:13: implicit definition of token INT in parser 


2. RAN E Eve 


ANTLRAJ# S HERRN E FV Wee (EAD T Ka ) IIA. SIF 
HEX —$SAUUI SABA), ANTLRØERK SA. PRI, XIF PRU : 


ANTLRAERVES.EFXEUTT : 


public static class IncContext extends ParserRuleContext í 
public EContext eil í ... } // RE e XJ URS. E FOI ER 


EARN ERES IE—A UIS [HAY , ANTLREBTR RHET HZ EIRSOUISRSVSIBIBUSERE, 
field : e '.' e; 


ANTLR#EPk— DESIA , RANER MU CARAJO MB , FINERE 
DNA E et Cl SES 


public static class FieldContext extends ParserRuleContext í 
public EContext e(int i) í ... ) // SB i Ne ER KA 
public List<EContext> eil ( ... + // REMEH e ERNUS 


IRA FRINIsS|H field, AAR LBW PIER ES Le LOL Er Site 


MF, 
s : field 
d 
List<EContext> x = $field.ctx.e(); 


) 


mira LIE. thx T FieldContextXjZ&f , f.e ( ) 15 
lol 1 et ECont ext >. 


3. XU TC Ss 


a LASE A=(f BS ANT , MUECA E Evene, 
stat: 'return' value=e ';' # Return 
| 'break' ', + Break 
jx EBBSvaluesitzeAJeBSiIBMB , MeÆTERINNE V. RS. 
SEMIN HTS DATA TO SSI FER. ÆRØ , val uet XJ 


ReturnContext23SH9FEi, AAReturntph AJ. 


public static class ReturnContext extends StatContext í 
public EContext value; 


RELUA += "ales (list label)” SKAÐAN Aili “tts. P 
AI, AUR f —£BTokenXJZ , 3xESXJARAEEH— T IB BA ea ACA AN : 


array : '(' el+=INT (',' el+=INT)* "EI: 


ANTLRTETRILBS AUI ERNA HERE T —" T ListzFE. 


public static class ArrayContext extends ParserRuleContext í 
public List<Token> el = new ArrayList<Token>() ; 


IIE G Ss Wis AT AUS A. 
elist : exprs+=e (',' exprs+=e)* ; 


ANTLRZ4RK— NLIStFR, AF exe’ E RSE. 


public static class ElistContext extends ParserRuleContext { 
public List<EContext> exprs = new ArrayList<EContext>(); 


4. TCR 


AUT C ESTEBH SIA TSS eS EAE EE AE, IFANS S 749158) 
—RE. AWHILE RA, NAS SASSER RS , Glo 
expression, ID return", F15-18M SS HRS TTB ( FA JEZI 
PÅTAR ) : 


7215-1 MICRA AA SITE 


H 3 å jË 





T fE WWM A B LIK Ra TR. T. KAS ARIAS RE 
literal TE RIR B LW SEA > Á FTFB MR T h Re TSH TTT E 

; Å GBA EDC RMU r, BABA NH SON. IA ENE BER 
"nm fe ili A Ir r, FERRO REG, TIR Gh Za I BUE Z TG 





Æ, H — Å AERA SUE 
ARA MESA A a — NET SIC RR ZT Eftm. SITE h pN TL ETP 
(«action») | bii å BIRNA. ANTLR Jb Aah Ho He 5 PET DI AE OZ, ER FRÆ AE E DEINER] 
EAE S SIFA, UN $x AN $x.y 
TE LANE «pro TExSTTHT, MA «p» DIS: RAR, IBA IE IAF XE DIE AV eb íT u 
{«p»}? AV TE FACET GP, `4 ANTLR KARÉ EAT CHE. BES HEITE uk S H] Xt 
JW BJ d (ZEAE) AERA) x 
VU RE Or TFS H TT OPTS ATS EIE Be ÑT (wildcard) 

SURFE PEDER Y 1 HAS ZIMMER, SP. "3E" BRI. 1% 
AROMAT BAD ies , REMERA. -INTPVÉCBRINT ZIMER] 
BTS," EE ZIMA S. ~ L INT|ID ) DUECERINTELID ZP 
Manas. Wats, FRPR SL MIR V IE NUIT n] LASTE 


(option), 1ÉD115.8T5rHRB "ANTAN" WD. 
5. FANN 


— FAA Ð SRA FUAD sK ( BUT S EaR - TOR , Extended 
BNF Notation, EBNF), FAUNA, RÆR ID AFHMOTTEIESP. 
EFRNBHESK , TABS Meas ERR SE. RU Gees SUE Æ+ EH 
localflreturnizEM BE, FERHAT (Ex. y. ZURITA). 


(xly|z) 
PE CAF BU HH PSI AE XXe PSL UX IR ØYA: 
returnType : (type | 'void') ; 





(x|y|z) ? 
PE pic FUL DU PA AY r ik y uk A DE BEAR VE > TAA Fi: 
classDeclaration 


'class' ID (typeParameters)? ('extends' type)? 
('implements' typeList)? 





classBody 
(x|y|z) * 
VC pig 2z AOU PALA EAS LEMMA. DIE, 
annotationName : ID ('.' ID)* ; 
(xly|z) + 


UL REIZ - XA DU] PA bg x UK EX BIR antan E: 
annotations : (annotation)+ ; 





TB] F AWAY ?. "RED? dEBESEBSREMS:??.*?* e? , 0015.6 


-H- 
To 


(EIES , TRI DE PERDIZAJ, RAAB AMAS. A 
AN, annotation+4] ( annotation ) +#B[E], 10+70 (ID) HE. ën DICH 
FFR, ids+=INT+ZEPR—NINTIS, 


= 
` 


6 BAH 


SA SH HAEB FRA , ANTLR AZE , TREE, TLS] ro ES 
(ice ES Nia SETAE ) AMARRE. SNAP 
&)TE—" | try/catch/finallyi&&]rh, 


void r() throws RecognitionException í 
try 1 
«rule-body» 
} 
catch (RecognitionException re) { 
 errHandler.reportError(this, re); 


 errHandler.recover(this, re); 


} 

finally { 
exitRule(); 

} 


} 


1E9.5P , FAIA TS RE T ERRANTE AAA. 18 
Æ, SRM SA H/T RUH, SESAME Ss 


MWEN SRE TAR. 


, 


catch[RecognitionException e] í throw e; ) 
“GIF Fea SUM EA AR AE LE). PUA Sh CER S 


x 
DUU bh, reet S B GIANT LR FERRE A HUT T 
RecognitionExceptionB9( thy. 


(RE LAS EASE AA 


j 
catch[FailedPredicateException fpe] Í ... } 
catch[RecognitionException e] í ... ) 


EEIT EE FJ SET WRR GIUA BEE S Na EIS T 
PFP Saus, 


(RAV SBD Ses CD ED HBA Cima Lucie, 


// BAR catch goi 
finally { System.out.println("exit rule r"); } 


final Lutte ERU EIBIBSRRAHJexitRule ( ) ZRIÐVÍT. NUS CU 
Æg MEA. SEL Ea Z BJ SIE , fg LAfseRdafter, 


15-232 FANFARE. 


3215-2 FBI ÆRIN 


FEA f X 
XÆ ANTLR A JÆ ak py iH Wlan HH BJ TA RR AXE, Ë Æ Runtime- 
Exception AV F3, AN gl nn SZ Py F AG (checked exception). BE» 
RecognitionException VOR AR OREA EN TANA GT fit) AE SA A AY fi A OLAS PAE 
ATN (fei AER APG 4749) PM E. Im: VAR 
TRARY 
VEA a GT AR AA, FORE RA AAR A PAR. TA 
NoViableAltException FETO T ARA MiS, DTE ALE HR OT as A BU 
LexerNoViableAltException Pr JF NoViableAltException, Ait Dil BLE Ea Hr ag t 
InputMismatchException 4 Bi) A DI Token AA iiri) Hr as HJ TE] 
TE BY ER AS FI AK AAA 3000 AP TEE tH. — DE FE PATEAR BEL. P 
VI Az HE: FE SE A AN MW VE hir AR HH AV får 106 70 30 HU GT HG tp. MAFIA B ER fe AD øk 01 
FailedPredicateException RT, BKN gg M ZS T NoViableAltException, HHR, TE (EE AY. JAZ 
SHP Ar Tt FÉ (DU N mm E P AAA) P, SES FE DATI AR AR 
(8, 15 wt HH PT V eU ili 


7 FAN Jes ERE V. 


FER T TS AURI DIS, AWA ERE R FAEN 
+, BAS IRE Es ( CAMA TCA ERASE, KINKS 
1415 APURE ) . ANTLREZISHANKE N BIR A SE ST S G e IF a AIU F 


VNR, MESSER. NANERT=EZX f ETNE HE N v 


E: 


rulename[«<args”] returns [«retvals»] locals [«Llocalvars?] : ... ; 


ENTI... ]FRBSITEBSTBFHIIATURU Es AS SS BE 
IRENE : 

// BAAB INT 10449 SABHA RAR 

add[int x] returns [int result] : '+=' INT {$result = $x + $INT.int;} ; 
EmA , (RA LSE ZAF. NA YAO initil 

after, rei , AT MESTE EDE SU BUTATinitzMfF , EARR 
AE MAMAS PURO JE Sz BUS TafterajfF. ANTLRÁYafterð/ FA TE JOE ATE BCH 
ALU RJfinallyfVABIRBg—48B53. nILASEFHANTLRBSJfinallyzM'ESEBN ER SS æt 
URZH fina Lyk HTAR. 


DHRIANHUTIERSY, REER aB S Z Ja, 10.257 Dr ou MARIE 
E IDA HA, 


actions/CSV.g4 
/** JK^ BAI "row : field (',' field)" 'Nr'? 'Nn' ;" */ 
row[String[] columns] returns [Map<String,String> values] 
locals [int col=0] 
@init í 

$values = new HashMap<String,String>(); 


} 
@after { 
if ($values!=null && $values.size()>0) í 
System.out.println("values = "+$values); 
} 
} 


roll ID Ste o unn , 1z[Elvalues , HEX Y HESS Eco. DES TINGS 


EE oos EH 
public class CSVParser extends Parser í 
public static class RowContext extends ParserRuleContext í 
public String[] columns; 


public Map<String,String> values; 
public int col=0; 


ERE EAS BASS, COARNE Y FJSBHJRowContextXj2 
FR. 
public class CSVParser extends Parser í 
nubide final RowContext row(String[] columns) throws RecognitionException í 


RowContext Llocalctx = new RowContext( ctx, 4, columns); 
enterRule( localctx, RULE row); 


ANTLR ETSI MTERESTERMFHRBJE...], Allltstring[ columns SES HIERBAS 
RENT. GIR DI HAS , RL BUT AES ERA ET DES TER IB 
fr. URU , Map<String , String Æ T JRTEXE X. 


AHER] LG S2 VEIE , BUERE FREH. TER NRF , få 


Hesnes TE. 


a[MapeString,String» x, int yl v swa I 


ANT LRIG KAN (FI nB RER TR T S y. 


public final AContext a(Map<String,String> x, int y) 
throws RecognitionException 


í 
AContext _localctx = new AContext( ctx, 0, x, y); 
enterRule( localctx, RULE a); 


} 
8 FORA ASCE RET 


iE A A AIBA RIA FRANK], CALA GE Es ÆN AES AT Val 
FA. GIN, — Masti av añ SMA een 
parser.compilationUnit ( ) , HHYparser#—‘JavaParserwJs, (GZ 
APSA aba LEAR ISA. 


EGRE AAA S ERE Sr E HDHJAANM AN. EIR Rae TELIA ita S Z — 
HJ. nge Han A K. BIO, AUR RA a, BIE PS 
NMk=NDNAA1NS : 

5 ¢ ID 


| ID TG 
| ID '+' INT 


WFat+3 , MM Hä NANA. Wath, CMAR T $8373 , Ab. 
WFa b, ERASMAS, AED TERSPAT DIE HR , Gr EE 
Ss UI A VE. ARIAS AAA, SCRA OAR OE DLAC JES 
ease e. IRL TT FF ES IDEZ RAVER Ss Op, "Ge F , IDE 
WETERE Java X PIDA. XANN methodDeclarationBSYAFBAL 
= A S ERG H R. 


SAA HATE A CUERO TS LEES SEKS EOF, MRTE 
FE ATTESTER, SEN : JH AEA NET STRANI, 
Ge ANANA, TAKE 


config : element"; // 8882 MAL FE INNS Den ASA 
Zo s NE configA4 E BOE , ERE), BARE HR. FRA 
JA 


file : element“ EOF; // FEIRBIÄR, (DH UL BC Br HVA X Z< 


15.4 SWEAIIE|E 


ERLAR |, RNAS Milt ro A SIE, HER Y ae a UMBRA S 
AAW. ADS Y FirRBJEESe GJS HIS , felt T SOMA OT ESCH 
IS, 


ATE S L) EIES SJ, WAFS PAAR , ISI RECA AY 
E GERBER. GRO, PARNER Tres AU AE Mm , FJER 
tHfound a decl, 


decl: type ID ';' {System.out.println("found a decl");} ; 
type: 'int' | 'float' ; 


KEE TP, SEO erer ATIS TUARUM S | te. 


decl: type ID ';' 
{System.out.println("var "+$1D.text+":"+$type.text+";");) 
| t=ID id=ID ';' 
(System.out.println("var "+$id.text+":"+$t.text+";");) 


1. iA = 814 


PAA SAAIER DEE ei — 545 80080 , 191 
ANE ZATFS3SELAKEDNEAIJKA,. BFA LAB $ label. attribute IXE 
BIE, BP label VS MÆNDS ( ROBY Sat$b ) . BERNT I — 
NEAS TERS R SHIA , EGET, FEET > Aias ARs [FB 
Ster: VDL RBG Rea ÍA SSI REA IRI : 


F > INT (int x = SINT. line; } 
( ID {if ($INT. Line == SID.line) ...;} )? 
a=FLOAT b=FLOAT {if ($a.line == $b.line) ...;} 


(...) ? FRUW ANSI FR VIR) SUE CL eu rw rel AI S, 


EH, HT TEEBWATFLOATiS;ZARPFSSIRI, DNEHAI$FLOATHARÆME—A, Vizite 
FH EE EAN BA Ia ES 5 IF. 

CARIN Sits xz , NAGS 5 | HEIE, AAA EAR, 

EMNZPARE AABT. MIRO , ZE RYN , HABAS HJ FREI LA 
E3525 |FH$ID , mue HIE, 


Ë å ... ID (System.out.println($ID.text);) 
, ID (iSystem.out.printin($ID.text);) 


ARIF TRS REA, Wass ins. 


Stat: r='return' expr ';' (System.out.println("line="+$r.line);) ; 


KEI hR ASS, AJ BNRtEFEZIBI2]TokentfAX 
B. ADERAT ARIEL. EC, ROLE H ali, TANZ 
UU BO T Malas. 

stat: 'if' expr 'then' stat (el='else' stat)? 


{if ( $el!=null ) System.out.println("found an else");} 
| 


$TRIS123 BIST ALA ATA AE SAIN ALA ATS. $1195] THI 
AMALIA ST < Token, $T. attr- ARRETAK ATA AT SUARRI1S -3 
Paves tat tr xo May Sse aie : 


3215-3 |EftattrY A925 


text VAT BOURIK AS; TABA getText WI. Hit, SID text 


type int Im STAV H EE RSI, AN INT. USUS getType( MEH. PUN: SID.type 
line TS UIT, DATTER ERB getLine() IATA, lin: SID line 


TIK AE IRE OF AMANTE, MOFFAT VU IN getCharPosition- 
InLine() KV HI. JHH: SID.pos 
TATE Ciel er TL HH H ae eS, oH Rita. KAB FA getTokenIndex() 
JAKE. f»: SID. index 
WA AA. a H AHB A 18 HV Tn] PS. 429g Hf B BJ FA 
channel | int fj. BRAM HITE 0 (Token.DEFAULT CHANNEL), MAH Kure HE Token. HIDDEN ` 
CHANNEL. E F.A getChannel() MWH. Mun: CID channel 
TREAT Ss APA EUA. Ri j AY AE T So SET T R ZAR EY, 
KB HERA. BEHN Integer.valueOf(text-of-token), JHH: SINT mn 


pos Int 





Int Int 


2. GAME 


ANTLRÍIRÆ N T Ss NIA epn GARE , GEZEI), SERBERE Cep 
ABE. HAHA Ir YN Iae AMBAS r. att r, MIRO, RAY 
$expr.textik[Blexpr MW PUEORS S ZB HVU ZS. 


returnStat : 'return' expr {System.out.println("matched "+$expr.text);} ; 


AN ESEH Ea NU NATT : 


returnStat : 'return' e=expr {System.out.println("matched "+$e.text);} ; 


tn] LAE DAN ES RVI) SUPT AAU. PURI, $start 38] 
AMA ELLE TAT = a 


returnStat : "return expr (System.out.println("first token "+$start.getText());} ; 


$rAllér LEAN NT AS rr Fr LAA XT AYParserRuleContextXI&. 
or ll Seyret A NI FRF Zoe LIXNINMAYList<RContext>, $r.attr 4 HEH 
XR 15 -ArBBattr/ETEXJ MASS AB. 


%15-4 attri YTH HU B 


Æ if K HE fü xh 

EIN W PE BC AY SC ak AX AA MW HJ E ARNE Stext `M Bl bz 8) AS 
MA, m KEANE, BOT Y RUEDO h BJ iii FZ. Dð Ae TE ii 
WY, DANE ARRAS FANER. DEOS SA BLUES Jes PER, En 
VETERI AMETS HI, EE RØE 


fe FE AA E E CHO PC RZ A HSR aKT G. AL, UR 
eng e PE AREAS fòt TR RRR vp s oe FIRER IRC A ATF S OA, KATA 
LE VE BS AGENTER. MEA CALAS REE, È TUL EB A 

ney sJ p UI 





text String 





FYL DU] UU fc EN] AY RS — NIE Be pe 38 Bg TmT m. “AYEN 24 p HU DU AN Jas FE 
Hj, CIMB ZE after HI finally z/jfErp fii Hj 

— JR DU JA FEE Bg ui K NOSE S AR ERT PIU IR] RIA Ae RES 
PE. JHH, Sctx.start Vik] FETAL E RJOMZAY start FEL. "EST T $start 


stop Token 


ctx ParserRuleContext 


SS EP 


EE IRSE, RIE, FUER 
KES. FE, DEENTRAR, 


MIRA , Java , Ho NA AAN Ex EEA : 


void f() ( 
int x = 0; 
giji 

} 

void g() í 
He): 

void h() í 


| int y = x; // RM f PASE x HIK |Æ 
ZS BEF ( ) FARREA , AFAR Et = AREA a FAIR. 
I , JavaB EI Se FRI. (GIEF re RMS. if 
A PAD HS BDE ERIE e CPI EVE JT FAR. 
AP JV TRA aR TI BS IAE SERA. MEAP 
FRANS ,WBASESBSERBUR- CNIS. 


TESTER) L , AMIRI RZ AAAS , ASR REN SA 
REL RAAT KE RES (SÅ, IE TI PERA SOME , mo 
EE CU IRS AJAN). ANTLRÍCIFROEA MERA FAR , BIER 
$r ` CARA AAA, RAPE, mx BS áA BBA 
AU ATA, PERIANA, AN, Søder: : xif, TT] ÆR 
BUD. 





RAF Iert) TSE (ut COD BAD ANTE HET 
(FERIA. MIA CCh Locke e X f symbols/ælt , #edecl AAA 
me DÉI A Bro, ERA sta NIDI TN] CHS 18T SETS CENE M.. 


reference/DynScope.g4 
grammar DynScope; 


prog: block 


, 


block 
/* ÆRxMÐRRFæÆKASF SIZ */ 
locals [ 
List<String> symbols = new ArrayList<String>() 
] 
'(' decl* stat+ 'J' 
// +JEN block FANPRA RS 
// $block::symbols BOE RR Pie V. BARES FU 
ISystem.out.printin("symbols="+$symbols);) 


D 
, 


/** EL SBD. Te E ent DIAS IÆ 
decl: 'int' ID {$block::symbols.add($ID.text);} ';' 


, 


/** ULB), MESSI, RRE 

* ZB S DARE. 

* contains() 542 List.contains(), AA $block: :symbols 
* BA List 


wi 
stat: ID "=" INT "Zei 
d 
if ( !$block::symbols.contains($ID.text) ) í 
System.err.println("undefined variable: "+$ID.text); 
} 
} 
| block 
[D 3 [a-z]+ ; 
INT : [0-9]+ ; 
WS : [ \t\r\n]+ -> skip ; 


REEMA RA : 


AE 


= $ antlr4 DynScope.g4 
= $ javac DynScope*. java 
= $ grun DynScope prog 


= I 
=> int i; 
=> 1 = 0: 
=> J = 3: 
= y 
=> Foe 


€ undefined variable: j 
Symbols=[i] 


FEE Omember TAN PS RÆKJ VS F Zieler — VERKS. 


symbolsæ—NEANZE , PrEAblockAM BS SEXUS Aan SÆR 1303501. KEER 
fi] TRBESR(73 , FRIELE Sr A är ARAR MASSER. SR, Ravi 
FIRE UA are ETSL PERE Y i, IX SATE M lese 9 A FAR PE 


A, 


reference/nested-input 


{ 


} 
“FRAZ(ERDynScopeXf LAR UAT IBIAS TAZ 


$ grun DynScope prog nested-input 
symbols-[i, x] 

undefined variable: x 

Symbols=[i, jJ] 


$block: : symbolsi5[|B]Exur—¿¿XVUS FBH3Jblock%umi) E FsrrRBJsymbo1s=EZz, UIA 
Se ole LEI Ee PØJ symbol s ZEN. nJLUBSSIABUETRX$ctx, ER 
getParent ( ) FIS, 


15.5 TEAM 


AAA MULA, HARRIS NEI, , LEMOA 412.30 VERA) 
¡ARTIE E PARA ATS" ART ESA. ARICA ME 
SA NS EN ip 


A4 3 


(To 


AMM E SOFA KG ARAM ESA, BR I ERIN: ULT, EB ES 
A. IRA AA e, melle , DADAM KI 
H. 


/** BARN "4 
TokenName : Kalternativel» | ... | «alternativeN» ; 


CPI BI EMER, J IRA S, (BAD DAG Aa 
SYD AG. ixtEHJjfragmentAXWA A SÆÐ An T ESP] OLAS. 


fragment HelperTokenRule : «alternativel» | ... | «alternativeN» ; 
BIRI , DIGITÆ EK HAN fragment IN). 


INT : DIGIT+ : // SIB Y DIGIT DI 
fragment DIGIT : [0-9] ; // BASARÈ— NAAS 


1.10] zx 


ARICA AMERO, GIAIXMARÈAAK, AL FIÈ TÈS 

PRENSAS eR WE | SIN P nA MME D RM. im 
ATT NT as ARR El HARI RAYA CAC RIA , ai 
fa. BRIE FAmodets Stace , PARIME SS, F. RARO a 
HAP, ZC rr WI (1012.47 “EXMLIBIZAIFSAL"” BB TAY 


XMLLexeri&iE), 


«rules in default mode» 


mode MODE1; 
«rules in MODE1» 


mode MODEN; 
“rules in MODEN» 


2. NAAU Ss 


BAHIA Ben EG AAA , (AURTLATHEUCETSEZARRUERBD ` . See tt 
MARES OEI AR RS m0 [characters], TITR NI HUI HWE 
EEE. [characters "ÆRA TEE FINNE UNE THA. dx15-5XEPTHHBJ 
(RI HUHH SSD RA. 


3215-5 TAM i 


Æ ik f Y 
‘literal’ UL BOIS EN FIFRA PANTAN. JHH: 'while' ak '=' 





H ü fü Y 
IL BC TRS PAY NAT. x-y EH x FI y yy rE CELE x Ay). POWER PE SS BE 
APA FRA: wm r. b. MANM, MR BE 38 LAMA ME VITEN HØR, 36 
nf LM Unicode F4PHEX: UXXXX. FIRE ER i]: 
WS : [ NnNu000D] -> skip ; — // SAF L \n\r] 
ID : [a-zA-Z] [a-zA-Z0-9]* ; // PACH äi 
DASHBRACK : [\-\]]+ ; // DEL - RE] TIREKSIR 
d. ty POAC x Ej y ZH BS AF (ERE x My). JHH: "a z SEPT [a-z] 
Dal FAI AN T. AF Di FB, (Hi PALA. T 9] UN AN IRAN A 
nk Å fragment HI. 
ID LETTER (LETTER|'0'..'9')* ; 
T fragment 
LETTER [a-zA-ZNu0080-NuOOFF ] ; 
AH A, TIGER AL SE E, MIU: 
ESC : '\\' . ; // PEER Nx ENG 
is] EAD Ai H SE bs Th Z HU een ER MR MAMA T rett, ma 
REN IW S ETZ P, HODE AEH : 
«action»? END : ('endif'|'end') (System.out.println("found an end");) ; 
DIET EE H pr A BE. ANTLR ORG SETTE D> FÆ RAGER, ASCH BU SER 
HAVE, BAS ME Ul Sx y MPA IAS 
YTD NE «p» KE WR «p» FESTING AR ABUL, BOS IU STÍF “A ajil “CAn] 
K). ANKA «p» ANE Hbri A BINA. BØTE MOA n] D ih Bl E FRAU AE ENE, HÆR 
Tapis. Beg ra et S E URE a BEAR RÆ, di NÆ DUN HU TE TA 
alt Zou 
VU RO FERAIT AER x IEE. BA x WEA TAKE. PRN. EH ARI 
~X -(x'l'y'l'z) HA —[xyz] BIFALD, RU EA ~ AN -[un]* RR ETE PY TT : 
COMMENT : F [AA] "IF "us" > Skip : 


[char set] 


{«p»}? 





SS EIE Sc EIH P XSIEBNFRFSBJTERE: 2. *. 
+, EISCOMMENTA ZR SI “AN 7 AYH;2. +H OLR AE 0-9 1 -3&UUROSEZAL 
lay , ARANA, teal LifEBNFIF BIG (EHBYFAZEZ?. 


3 . sis d 


MAS SUITE LR AMA , ANTLR ANIMA BAR. MERE A Fr 
KL RARER AAA BSS Dek EVI FRE ATT SHI : (... 


reference/Recur.g4 
lexer grammar Recur; 


ACTION í '(' ( ACTION | ~[{}] F "EI: 


WS : [ \r\t\n]+ -> skip ; 

d. JUSSETS Sé ERE 

e LANE, NETTS RINA AMARE. MENSA 
HERA, T Bo Lë Delen, ANTL Re EFTER ENE 
ADT AJ AB. MXIT SAU. GUARD , Tx Sal SS f PATRE 
BIS Te SUD S. 


reference/L.g4 
lexer grammar L; 


AND : '&' ; 
mode STR; 
MASK : '&' ; 


MAR ATREA 8, BESAR SA. 


reference/P.g4 

parser grammar P; 

options í tokenVocab=L; } 

a: '&' // SIR— NÆR: XA lisi = 
AND // +#5|&TEDIS 
MASK // 45V AB 


FÉISS : 


> $ antlr4 L.g4 # Æ P.g4 HAY tokenVocab XSIRPTSSRJ L. tokens X44 

= $ antlr4 P.g4 

€ error(126): P.g4:3:4: cannot create implicit token for string literal '&' 
in non-combined grammar 


5 TAME 


ANTLR AD Prest LAÐ — A is AAW SER DEGAT SWA. BNA 
SH aR Lexer.nextToken ( ) HÆR, GG DT MARA A 573 
emit ( ) —7X. emit ( ) MIA HERRIA SEIS, ERAN TS, EM 
[FE type. text, channel, tokenStartCharIndex. 

_tokenStartLine , LAR tokenStartCharPositionInLine, Joe) 
setType ( ) #Isetter izi EuxEETAXS. BAN, FenumIsKeywordA BÉ , KY! 
UG en un pu — NERA : 


ENUM : 'enum' {if (!enumIsKeyword) setType(Identifier);} ; 


ESAE , ANTROS TENE (OS AADANTLR 371). — 
ARANA DN MEKKA , CRE RAMA BA. 
SEE 

ELIAS , ANTRO EES, FUE 
AA, ber. HESS. AE AAN 
BURSA LAR. SAFE RES REO. ATAN 


Sale. EE NA BAR , TAERAA. 


TokenName : «alternative?» -> command-name 


TokenName : “alternative” -> command-name (identifier or integer”) 
SEP ILLUS S A RNS NES. FEBRES 


skip ERMUA SPI Bis SIR ADAN Nes. CRIADOR : 


WS : [ NrNtNn]+ -> skip ; 


more PUBLICA, (Duebelt STELL RRs TS Ñ] 
J| URGES x ASS BÈ SAA OLECAIXZX. ESB VAT RU. Re 
ARIAL STA BERI NÅ: 


reference/Strings.g4 
lexer grammar Strings; 


LQUOTE : '"' -> more, mode(STR) ; 

WS i [ \r\t\n]+ -> skip ; 

mode STR; 

STRING : '"' -> mode(DEFAULT MODE) ; // eil Gr REE RT 5 
TEXT i. -> more ; // "WEBSANA, DERE 


BEERS TWEE : 


— $ antlr4 Strings.g4 

> $ javac Strings.java 

= $ grun Strings tokens -tokens 

= "hi" 

=> "mom" 

=> Eo 

X [@0,0:3='"hi"' ,<2>,1:0] 
[01,5:92z' "mom" ` ,<2>,2:0] 
[Q2,11:10="<EOF>"' ,<-1>,3:0] 


type (T) HAEN A SAKE., RD sme ATA ARTS ER 


(BAA S KE : 


reference/SetType.g4 
lexer grammar SetType; 


tokens í STRING L 


DOUBLE : '"' ,*2 '"' -» type(STRING) ; 
SINGLE : '|'' .*? '|'' -» type(STRING) ; 
WS : [ NrNVtNn]+ -> skip ; 


Miera, AJL, AMAR SARRIA, 


> $ antlr4 SetType.g4 
=> $ javac SetType. java 


-? $ grun SetType tokens -tokens 
= "double" 
= 'single' 
=> For 
< [60,0:7='"double"',<1l>,1:0] 
[01,9:162''single'',«1»,2:0] 
[Q2, 18: 1/=' «EOF»' ,<-1>,3:0] 
channel (C) ageleet ERE, HU BY Token. DEFAULT CHANNEL, 
(A RILABIfIxE M — i eA (PAZ , Ae AToken.DEFAULT_CHANNELXYAVAY#E 


2180 BNK Token. HIDDEN CHANNEL DG HESE VANE Se. 


@lexer::members ( public static final int WHITESPACE = 1; ) 


ve [ \t\n\r]+ -> channel (WwHITESPACE) ; 
mode (M) FM ZA Sm , GAD TESE ME. M, HAD 
Bais 2 e Fate PAA aca Ss. MILE NEXT HIB ASCH 
LARE Tears. SUMARIA StringsiBixo 
pushMode (M) mode ERA, FUER SS RER Mk. FERS 
BEEN ME. ChiSSpopModeK rs FB, 


popMode MR VE HÐ Tei, Te mari Ea ASAI. EMS 
pu ShMod eR 1 FB. 


15.6 MARSJERE XU 


WU (...) 2, (...)*#l( ...)-+BJEBNFMWJE AER (greedy ) — 6A] 
cibis nIBEZz BAR A VE. GREER , KÆRUM A AREAS. SIT 
Írar , SU. ^ HTS] Tap LBC KARNA Æ. AE 
EAE EE ( nongreedy ) , Il Ee Dk, — RA LER TIAN HEER 
AB: .*?. FIV LBW 7 SRA OTI ER 7. “kr EE TAN 
BOES SD), |ERZE-TA ASA AD TESSA res Fabra, RITER 
AON eS PABBA iz. 


1 ERA SMU] 


FM EE AAC CRL AO , CESAR, HSER) 
RT */ ' ALL : 


COMMENT : '/*' .*? '*/' -> skip ; // .*? AUER, RIR */ ALL 


KSS rr MONS SN" FEAIFAE : 


reference/Nongreedy.g4 
grammar Nongreedy; 
s : STRING+ ; 


STRING s I H 1 ( LI | À } i I Hi i 


; EN UL pd "foo", "TT, “AN X Y a So 
WS " [ \r\t\n]+ -> skip ; 


> $ antlr4 Nongreedy.g4 

= $ javac Nongreedy*. java 
-? $ grun Nongreedy s -tokens 
= "quote: X" 

=> Ege 


< [@0,0:9='"quote:\""',<1>,1:0] 
11.11: 18="<E0F>* æÆ-12. 2:01 


IS ES SHE ee UU , KAT INNEN ARNAR , EE 


Tras DLR: VV A AER rer S UA ED F : 
BE Aine UL EE Tp Bs INSEE ZAN, 


INT : [9=9]4 ; 
DOT dÉ // DEANSI= 
FLOAT : [0-9]+ '.' ; // '34.' MAKAMI, mak INT DOT 


UR STIER EDB BEEN FY) , BARA IE US 
BEST. 


DOC š "eee A saki 


; // Zabe LALA /** foo */, WED]. DOC 
OL x CT af TZ" 


ETERNA Rea TES KE ZR JB D HIS ISTE FRA. 
/** ENS PIR Nn IE */ 


STRING : '««' -'In'*? ">> ; // W) '<<foo>>>>' FINALER STRING END 
END E "spe 3 


ALARM E UL ër FAZ EI BAR Rees BLE JER. 
BAN, .*? ('a'|'ab' ) ANETO" ab' EIA, ALA ERE 


Ej, RMA LAB ab , BASED a STENERSEN 


f=. ELZTBEG, ('a'|'ab' ) Ree] NE LEADER A ab, XE 
MREFA AMARIEL, BERRE. 


ARMA AU ARAS ARA, BE REESE, COAZZE A 
5 (HAAS ase R LT ME) : 


reference/Actions.g4 


ACTION1 : 'f' ( STRING | . )*? ')' ; // RA (" foo) 

ACTION2 : '[' ( STRING | ~'"' )*? ']' ; A/ Fog [" foo]; JERN AL +? 
ACTION3 : '«' ( STRING | -[">] )* '>' ; // ROF «" foo»; ANE + 
STRING å 18" E PP [., pup 1 o. 


ACTION1 ANN FÈ YFASE BRI STED, A" foo), KERFA" foo) UL BCE 
ASEFI, EZEZAAAASTRINGANM BREADS IS. AHA NER , SUNI 
ACTION2 (3 Fo '"" MARRAN |SZINYEE F5. MERA ] ARIRAN , 
TTT PAE E VD, (HE , HR PAIR DEE, IO ANA Tas 
ESAS ARO. MRA ERR EALAIN, JWE 
Æ Tx. ~["> ARMS SHARES Z HTH eet, MAZANIZIT 


UE : 


— $ antlr4 Actions.g4 

= $ javac Actions*.java 

— $ grun Actions tokens -tokens 

=> {"foo} 

=> Eo, 

€ [@0,0:5='{"foo}',<1>,1:0] 
[@1,7:6='<EOF>' ,<-1>,2:0] 

= $ grun Actions tokens -tokens 

= ["foo] 

=> Eo, 

€ line 1:0 token recognition error at: '["foo]\n' 
(ep, 7:6='<EOF>' ,<-1>,2:0] 

= $ grun Actions tokens -tokens 

=> «"foo» 

=> Eo, 

€ line 1:0 token recognition error at: '<"foo>\n' 
[40,7:6='<E0OF>' ,<-1>,2:0] 


2 SERIES KAN 


GAIA, AA res) HERRER SAA AN ERR ERR , BD 
DHT “RALES”, FERRE NANA HEIER AAA. MIT AD res 
ODEM , BAD MT ero er FONERA. Ra, BAD 
NEAR So AAR MIWA. JERE SCA FRU BYEN 
EE W TF DI A RE, DUBE Z THT E UD RR]; AT S R2. 


GIN, MAB ARRAS MIA Java CDEN E) : 


reference/FuzzyJava.g4 

grammar FuzzyJava; 

/** [Hc constant SU WU DL Silo ÆR IBJ)CER */ 
file : ,*? (constant .*7?)* ; 


/** BANERA (ANTLR TESS .* FANA 


+ —R25, HAZ) 
TF 
altfile : (constant | .)* ; // Dës ERARAS 0 MEDIR 


/** MA "public static final SIZE" HINA */ 

constant 
'public' 'static' 'final' 'int' Identifier 
(System.out.println("constant: "+$Identifier.text);) 


Identifier : [a-zA-Z $] [a-zA-Z $0-9]* ; // AIR 


Pina ASRS availa ZW AAMAS E ABIES 
fs EFTER S , VINGER, MCA NS HA DOLA FAN 
Nee. BPE RESTA AAU GBA "LEE AAU SK REPLETA 
US LF. 





reference/FuzzyJava.g4 
OTHER : . -> Skip ; 


Le OUR res E ACHAEA. 


Fëllt roll LA TIK MAA ORCA BATES : 


reference/C.java 
import java.util.*; 
public class C { 


public static final int A = 1; 
public static final int B = 1; 
public void foo() { } 

public static final int C = 1; 


BEAR RH : 


$ antlr4 FuzzyJava.g4 

$ javac FuzzyJava*.java 

$ grun FuzzyJava file C.java 
constant: A 

constant: B 

constant: C 


EAR S public static final intzEX ZZ MBJZBBPJZR. TAE ARA 
RIAA. 


15.7 EXE 


ANE. ..) ? FEER BES RS SAR RAT, BAS ASA AE "SP 
IP" RES RRA TIA HATE. FMF, See OTT GOH sC ZAM 
ele , PERAK TT SAMA J RS 201923 se Y ( eA TAY 
Ex) HVREJJ. ANCA PICS FE. aai ARANA] 
AMUNT. MENER) ERA T RTE re 
ZAR BASS Fe ree AUR] FRE UNSER. 


1 TAR ENTRE 


ANT LRÉYIE IA SEA ible PA BAYA LTE x PIE , GRANE SBS ARIE 
AZI EAT TS IPA GI (ATAN SZAEAY UBO AAA ATA ) . MN 
RRR BAT STI, BAR TH aS NIL RTE RR TUE SEBURUJBB IN. 


RA HHC HHSESBJAEUN , FRANS | BALI ABIES NENS. URRIN 
NON Se MERE , AS IS EE. 


expr: ID '(' expr ')' // 2485/8 (ANTLR EIS ZS HUN ) 
|  (istype())? ID '(' expr ')' // #giS28 KSA U] EEA 
| ID '(' expr ')' // REVIA 


EAI , SOSA LAERA (i). AER, FERE , Um 

expr PA) (TAYÈ se 3| SÆ NIE. ANTLRE EES — DARA 
MIE, SANTLRETES e SAMA FEE ARA ZA EAN. Wn 
SATA BASS , BEH Dn - 1 TEIR, AIA , PEA ENE expr 

IDD, 


BERE , TET Mer SE MAAS TIE. FAME , ANTLRBESE 
HETAN EE A AES BIS E BRV T WIBJTUXE. 


130, EW stat, RAET :RfexprB9$810973 CDen |Æ , ER 
AERA FT stat BAD. 


stat: decl | expr ; 

decl: ID ID ; 

expr: fistype())? ID '(' expr ')' // ROSSI 
| {isfunc()}? ID '(' expr ')' // KHA 


RRtistype ( ) | |isfunc ( ) JARA E F , BAD Trad SEINNU NÆR 
FEstatiJexpréfitòx. ixiE- 1345928 , ITS A eS T T D ERA 
REN ANAT LA PRA. ÆRØ , RET RIE RRB e VD, A 

Il, 88, Zë reell expr , BAIA TS > PHF EA TIBI 

fg , ED R. 


RS NIGER S NAN, EAN Gl IER ÅPNER. GIN, 
Se Blá, fEstatFHBJexprBUTeJDn—^4 7E. 


stat: decl | {java5}? expr ; 


DD. fX34java58& ( istype ( ) ||isfunc ( ) ) (BARN , Greg T STEIN 
TITR PUG st at HTS C $8175 3 xL. 
SHE PRA, SES FAUSTO "D. 

(1) (ERFARNE 
ANT LRS RATE TR E MIR], ARO, AN FARIN NEED DIS S 
¡[REJAS , ANTLRZA-XUFITS : 

expr: {isTuesday()}? ID '(' expr ')' // #gi&2SM SANS 

| {isHotOutside}? ID '(' expr ')' // GERD? 

( 2) HERITBENER 

ANTLRIBGS FIFE LAZGEE3ACT BUE NEI LA EAS ($1 191 ? BI 
Es JUFSILIAME , jXEEBJZUXEAT A TEBSTRER7S zu T ÍF. 


SUIS THE AD res BJ VIS , AÐ ALU AASB , Sic ta LAIA 
WARM. DXAFENNNNOS— Nå TRT HJ. ARA NÆRE , BENN 
HEAT TIJ , ANTL RUNG Te le EF, ANE NEAS) 
KA SAU : 

prog: {false}? 'return' INT ; // 04 FailedPredicateException 
ANTLRISIÐA PA false) ? RAL BV HIS Ne PA re re, 


if ( !false ) throw new FailedPredicateException(...); 


125 ALE , HANA le CEPR Te n m] Win) , (EA PP. 
2. SEAT WAY FE 


PUNE , ADRS FLA ali AS EFRA] 
Echt PERA E CIA. 


ANT LRS ZN EFS ADR HAI SFSR , PRE Mag E AER AR ERA 
HUBER. ig48— F , REZAR, MAMA MEETS x. ENE 
MESA BUD I E TE Bj THE EHIME. 


PERIE , BAD Mer OMA PLET LETS , PET BEATE) 
TE, XÆRAISNFESENER , FARGET AIDS). GIN, FE RAY 
ALU , ETAT ee REA RT Eu , PUT {java5} ? AMAA. 


@members {boolean allowgoto=false; } 
stat: (System.out.println("goto"); allowgoto=true;} {java5}? 'goto' ID ';' 
ons 


ALTER ymi Ee PARE RATA GE, OR el It RHS (java5) ? KÈ, AAB 
Me 


PAD FE Pe RIA SS]. IIIA SIAR BaF, SEES 
AAA AAA NAS. WRENS SNS , FMTSMMSJAR 


AE. MIRO , Æ FINEER , HERA getcurrentToken ( ) IR[EIT IDiS; ERES : 


stat: '(' decl 'J' 
| Ch Stat u^ 


decl: {istype(getCurrentToken().getText())}? ID ID ';' j 
expr: {1isvar(getCurrentToken().getText())}? ID; 


stat HADAR TS lE IBH RET , #EstatAjien(ivé , BANNA 
5255. ASPB , ANTLR DADA IE AER. 


A WAYFE (visible predicate) AEREA, EFRAIN Z 
AVAYAIE. Tg EET ol WBF , BENS EA EE. 


Re Wino BAD a Nie EE , BIE YT] EHS STT SS n] D) 
HJ. AFENAINA , FEM F— p. 


3 JER E KVR FE 


MATEUS EN el Ee S HF EMAL FKAAKANE ( context- 
dependent predicate). ZX, FANJASEETAN EKRAN AW E TARA. f 
90, ER ros RNE RKAREXAJE($i«=5) ? KERR. BATES 
Frit fEprog FEN. 
prog: vec5 
| 


vec5 
locals [int i=1] 
L {$1<=5}? INT ($1++;) )* // 05 AY INT 


ANTLR KALEA ELEMRE FRAK(BÈI E RSE lo. EFÈ , LEAHY 
ERRE MAREA, (BERLE , ADT ESAS ESA te 


FATE EVEN | RETA ESTA HRIEMLL ( * ) SG BL 
HI. 


fn, stat GAYA. AfitiyelsezZ FA MU stat MUR , BAMSER El YE 
PBC Hp rog NK RSRS : 


prog: stat+ ; // TESSIESA stat 
stat 
locals [int 1=0] 
($1220)? 'if' expr 'then' stat {$1=5;} ('else' stat)? 
| 'break' ';' 


Trj Rei ETE FE OAS HkkelseFOIZIMINS. BTR THA PRBS 
Z'Nstat , else fn ee neral y stat, FN Nstat FILMENE 
rh, CERTAN, Hide , mike EAT, ANTLRØRS ETE) 
xE($i--0) , ANTE ANTENA TER CD stat HAPT. Hætta 
DIS rk D) , FLIES TEST BEXI CSB. 


BRA res PAE TS CAVE , KR EPN: BERN 88666 2 
Sess. EASE NT ESHTE RHB SIENA TESTEN. 


4 TER HATE 


AGE, SIR zn NIN S57 LAT , LIG ENER TT LANE. 
FAT , HATHA , FEMME ANAM , AIRES 
— NEAS BSS ET RECIBA, JEU E, AAU AAA ESA 
HULER PAHs. AU, Srel SAIT SAEs , ANTLRARUEEZ 
MIZÈ. BÆÐI ARF S Lane , AWARE BA BERT IA. 


(RA LAS rel AU HER NS VE , BI SEZA LACH SUA 211 ETR 
IS. 


SAMA, BATTS Di rn LA ASADA RARA. AST FÍA , ial 
E AS E m2, MARA RAMPS AK 
A. LAT , BRATTE wR ARUN AS RE LL E A OIEA, BE 
—^ inl ZARFSXI2S. 


BEM aa TE TAO RANUASZT—X. BA, 9 NenumBESZ UUROENUM 
UUFOID AL. AR EUA FÒSE, PA ARBOL. TA ras 
PERIFERIA A A ARRASATE 
e HAUS eam CRRA : 


ENUM : 'enum' ; 
ID : [a-z]+ ; 


AL, NUSS enumb PP FRE PEE, BRAMREIDÆRJ HATS. 


EA EE Tia ZA. SPE resa ME RAFU 
BI, MAINE, ATE IEN MAA. 


MEE , al AFUE A RS RTS] ME PAE EA. DOAN , FE 
TERI TRS Lp SATAY , MA EA ABN, MA 
Be ÐA FAJE FA. EEUU, FIA EZ a. USD, KAZ 
PEAS aa P Renum Rer 


reference/Enum3.g4 
ENUM: [a-z]+ (getText().equals("enum"))? 
(System.out.println("enum!");) 


ID 3 [a-z]+ {System.out.println("ID "+getText());} ; 


ENUMFRBSTTEDZ/MECRHHEACEZKES , RES MIT [ a-z] +AU AEA RN , EA 
HAT. tee Ierd Enum , EAT RAM enum hinns. 


=> $ antlr4 Enum3.94 
=> $ javac Enum3.java 
= $ grun Enum3 tokens 
= enum abc 


=> Fo 
< enum! 
ID abc 
ERE SIE, NX MIMEWSAS HR. BBS A g ease 
F: 


ENUM : 'enum' ; 
15.8 jl 


BES ATTRA SS BIA IAA ARIE (SET, HE ARAU). 
EI JREIZEKZZANTLRARIEIBIA EKA VIHJJJ ru. SPOS : 


options ( namel=valuel; ... nameN-valueN; } // SERENE KÆR 


HrBHyvaluenJLAZEENiRA. ERREGRIAA (Mlla.b.c), FRE. MES0ENS 
(TFT , ARB. 


1. BAIN 


RESTE Sn GT LAGE FAN. ARABIA, language Z BETTER 
TUZ EE HTS Ar RRE, NSE VÆRE BAER ZETTA 
options , EKA FHANTLRABQO(TAJ-DSZYEN ( 14FD115.95 ) . FIBIBJDI- Rz T 
XA ANSER, BRAA , -DSNSEEB APAJoptions : 


superClass EERIE T Nak TR aS S. TE , BKE 


RAI UGH Ae, 


$ cat Hi.g4 
grammar Hi; 
a 3 "Hi" 2 


$ antlr4 -DsuperClass=XX Hi.g4 

$ grep 'public class' HiParser.java 
public class HiParser extends XX í 

$ grep 'public class' HiLexer.]java 
public class HiLexer extends Lexer í 


language ANERRI(TAYIE , ZC bie DCH, AN, (SEY MAA : 


$ antlr4 -Dlanguage-C MyGrammar.g4 
error(31): ANTLR cannot generate C code as of version 4.0 


tokenVocab HESPERIA SA], ANTLRISEISBEZRISBJSSRH BUCO Vl]. 
HD SR SE RAMA Ral, Use THIS] AE, EJLER LEGEN SANTLR 
(FAHER ".tokens" MIr, ANTLRE TBE Ek ur ".tokens" ME, 


$ cat SomeLexer.g4 

lexer grammar SomeLexer; 

ID : [a-z]+ ; 

$ cat R.g4 

parser grammar R; 

options {tokenVocab=SomeLexer; } 
tokens {A,B,C} // BE, 'CÍ[JHJZS 838239073 1,2,3 
a : ID ; 

$ antlr4 SomeLexer.g4 

$ cat SomeLexer.tokens 

ID=1 

$ antlr4 R.g4 

$ cat R.tokens 


TokenLabelType HÆRE SYRE , ANTLRIB AER Token, RAEE 
TES BEM IA eats MT ee — NAG + Bk B M nli ASH 
TokenFactory , (WX NÆMHNEIX NZ, DUFAILURULE KO SIB 
AES ee EH 

$ cat T2.g4 

grammar T2; 

options {TokenLabelType=MyToken; } 


a : X=ID ; 
$ antlr4 T2.g4 


$ grep MyToken T2Parser. java 
public MyToken x; 


2 AMIN 


34BU , WPA ARVANA SAI , TXXLANTLRUSZASSE PASA, VÆRT 
Æ: 


rulename 
options í...) 


3. ANN Ss EA 


AGS IMA AZ re T<name=value> , KA 4E5.4P FEAR D. f— ol HO 
EE Eassoc , Mm RAZOÒOTGMEiZ, Efò 
BARAT ANSE fo^ KBM) Sik 


reference/ExprLR.g4 
grammar ExprLR; 


expr : expr '^'«assoc-right» expr 

expr '*' expr // MARS YER RA 
expr '+' expr // MADIS YEREIBUA AAT 
INT // Mia Die 


`. — oo ` — 


INT í ug'."E" E 

WS : [ \n]+ -> skip ; 

TESTER, EN “HH2A SINH M AE Gees Tn, HE n] R3 
Hy elis failjtin, CAMBIAN SOBRE RE, BELEK 
CERPERBUAUMF. 175448 , Ao FAR BS SA EAM AY 
HE `o 


errors/VecMsg.g4 
ints[int max] 
locals [int i=1] 
INT ( ',' ($i++;) {$1<=$max}?<fail={"exceeded max "+$max}> INT )* 


8 FEIET , EU ERIEACERNVET RRA ABRA , A: (...) ? «fail- 
{doSomething-AndReturnAString ( ) >. 


15.9 ANTLRÆSITEH 


ANSE ABJANTLRI S d" BE 18 TITAAN , MEAN CSR. 


$ antlr4 

ANTLR Parser Generator Version 4.0 
-0 — face FI AYE By FAI it UE 
-lib "ESEIB`AAN tokens (469 VE 
-atn ^E PRALNI fe 454 po RE] 
-encoding ` ` EA FAIR, WIN euc-jp 
-message-format Te] HINE: antlr/gun/vs2005 
-listener ZER br ie D SS (ÐT) 
-no-listener ANE BLIE AD ATA ES 
-visitor RL ASTANA lags 
-no-visitor ASE BE MP Erol (AATA) 
-package ` _ HÆ AE BE CASAS, / mála 
-depend ^E BY, X ^F RAN 
-D<option>=value ZE / Så DEI NH VEN 
-Werror GE (Hee 
-XdbgST WW ALAN KAIA) StringTemplate PIKES 
-Xforce-atn XJ EIE BS FA ATN ST gs 
-Xlog HEAR FÆ J antlr-timestamp. log 


FIXE ASGBHT: 
-0 outdir 


BATA TU F, ATLE HER KERIO, ILE SOEZEANTLRERKAYIBIADA 
= AIR AFN. token (HATE ES. 


$ antlr4 -o /tmp T.g4 

$ ls /tmp/T* 

/tmp/T.tokens /tmp/TListener.java 
/tmp/TBaseListener.java /tmp/TParser.java 


-lib libdir 


SALA BiU F ANTE ESA EISE FS#È. tokens VIRUS SS MINE AZ. (Suerg 


STW ESR. 


$ cat /tmp/B.g4 

parser grammar B; 

x : Ip > 

$ cat A.g4 

grammar A; 

import B; 

SEX: 

ID : [a-z]+ ; 

$ antlr4 -lib /tmp A.g4 


-atn 


IS en U BITE RTE 28 (Augmented Transition Network , ATN ) AY 
DOTS. BARNIZ IST ERE Grammar. rule.dot. MEIBKR—- NES 
xz , ABA UU S KERES ÆAGrammarLexer. rule. dot, 


$ cat A.g4 
grammar A; 


E pb: 

D : ID : 

ID : [a-z]+ ; 

$ antlr4 -atn A.g4 

$ ls *.dot 

A.b.dot A.s.dot ALexer.ID.dot 


-encoding encodingname 


SATA Tero E, ANTLRISSFHUTF -8 IRM 514, E Tt ARS , BENET 

ASC T Tan RSD. AU, HÅ ETT EN. NUSS IE AERA 
Dën , BARER , (SANT RAEI EN ACH (AA T SU 
HE). ASCII T NTRA, HUS ESTATES. 


# 3FxBY Mac OS X HAY locale £ en US 

# Zelt vurn UTF -8 RAS lat : Yh (\UCDE2) 
$ cat YI .94 

grammar ^P; 

d : "foreign" ; 

$ antlr4 -encoding UTF-8 %} .g4 

$ ls Jb} +. java 

Ab BaseListener.java ^^ Listener. java 

7k Lexer.java ^h Parser.java 

$ javac -encoding UTF-8 ^L *.java 


-message-format format 


ANTLR[SSFH 
tool/resources/org/antlr/v4/tool/templates/messages/formats HR KHY 
T DIE E, A AD , ANTLREHantlr.stg ( StringTemplate 
group ) fF. (RA LMA Aegnuakavs20e05 , AID(EANTLREERKASIB REHAT 
EmacsEkAVisual Studio, ARE VS IX, ABE — NAN 
org/antlr/v4/tool/templates/messages/formats/X , HIS HET CLASSPATH 
FR. 


-listener 

[SZT AN TL RAE RLE AT TU ta ras , HÆRENE. 
-no-listener 

IARE SHANT LR rk ATT ras, 

-Visitor 


SALA Tere E, ANTLRAERLIB RIS TØNDER. (SKI DEG, ANTLRBESEAE Bk 


Vë re trae , SAN -listenerWX B Rr. 
-no-visitor 

BFOANTLRANERKIB ATT vla , HÆMME. 
-package 


fe FB SSC AN TL RE BLA TB IE CUBE ee Gel, LON, fte LOR 
@headerí...)3JME , TC ME B TE TBE, WERK EAS 
ST lëleader , z5zlf&&headerFPA- BIS BE, AN, ÆRIN SÐ ANS 
EAR. 


-depend 


MERIR MT, MEER IESSE , SHIR. HI ETR 
KERES ÆREDE. XIJG RESET REANTLRISGASAGABJIJER TA , xÆ RAR 
A9. PMO : 

$ antlr4 -depend T.g 

T.g: A.tokens 

TParser.java : T.g 

T.tokens : T.g 

TLexer.java : T.g 


TListener.java : T.g 
TBaseListener.java : T.g 


MR-lib libdir, -depend#iBiZZEIfitokenVocab-A—EZiFH , ABA Fike 
MESA: T.g: libdir/A.tokens, Ibm AREA o outdir SY 


Ii] : outdir/TParser. java : T.g 


-D<option>=value 


fs ASHE EA IE Ma AHA, WRB E OUE Z De 
b NERA SANE ATI er AN RB ( RRB A ek , Ze 
(IRBs se sr SAEI ERES 


$ antlr4 -Dlanguage-Java T.g4 # default 
$ antlr4 -Dlanguage-C T.g4 
error(31): ANTLR cannot generate C code as of version 4.0 


-Nerror 


EXPIDA AME , ANTLRAAVEÉ SR SRA REZO. MEKSYPLISGEER 
(HER, ÁMÍSíSANTLR LER TES Q1T7 IRER. 


TAR S U L A EL ANT LR E. 
-XdbgST 


ERRE RTS F , SRA NEN, Kee BHIR MK FIT ERN 
ATAN. SFdstringremplateByfe4i ss Ll. 


-Xforce-atn 


EIAs F (BIE— NAAR STR FAR, MS ES x a 
N) , ANTLRÆS BIRI DIÆE RAT “FAR Ss Raa". URSA 
HAARAS Publ EH S (* ) FUE, AAKS% 


-Xlog 


ILSE- T HE, HRES í KE:ANTLRGT-2EERBISIASRSJIHErHR£EPERSIBE,, 
OK JT #FANTLRZXNM IS CID), Gei SESE PAR E CIE, 


$ antlr4 -Xlog T.g4 
wrote ./antlr-2012-09-06-17.56.19.log 


AH "ePUBw.COM" EKIB , ePUBw.COM TRT SS SES ERN UIS 
Fa Fš! ||! 


N 
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